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Article I— ON THE BIRDS OF THE ISLAND OF 
TRINIDAD. 


By FrRanK M. CHAPMAN. 


The Island of Trinidad is situated at the northeastern extrem- 
ity of South America, from which it is separated by the Gulf of 
Paria with its passages to the sea. The southern passage, known 
as the Serpent’s Mouth, is at its narrowest point only seven miles 
in width. At the northern outlet, or Dragon’s Mouth, the same 
distance intervenes between the Venezuelan headland and Cha- 
cachacare, one of the three small islands off the northwest coast 
of Trinidad. 

The average length of Trinidad is forty-eight miles ; the average 
width thirty-five miles. The area, according to Wall and Saw- 
kens, is 1734 square miles, or nearly one and one-half times that 
of the State of Rhode Island. ‘The northern part of the island 
is mountainous, the highest peak having an altitude of 3012 feet. 
Two ranges of hills, running in a generally eastern and western 
direction, cross the island, one near the middle, the other along 
the southern coast. ‘Vhe ground between these ranges is, as a 
rule, rolling and watered with small streams. Only a compara- 
tively small part of the island is under cultivation, the principal 
products being sugar and cacao. ‘The area devoted to sugar is 
confined almost entirely to the western coast of the island, while 
cacao is grown in the valleys of the interior. 
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The year is divided into two seasons, a wet and a dry. The 
former generally begins in May and continues until December. 
The annual rainfall for the whole island, based on numerous 
observations extending over many years, is given by Dr. de Ver- 
teuil as 66.28 in. There is, however, apparently much variation 
with locality. For example, the rainfall at the Indian Walk Rest- 
house, at the edge of the forest, for 1891, was 126.17 in., and for 
1892, 157.77 in. The latter year, however, was an exceptional 
one, the rainfall for the island averaging about 120 in. ‘There is 
comparatively little variation in temperature throughout the year. 
Observations at the Botanic Gardens in Port-of-Spain show that 
the mean temperature at 9.30 A. M. ranges from about 78° to 
84° F., and at 3.30 Pp. M. from 77 to 84 F. 

During the dry season a fresh trade-wind blows from the east- 
ward. During the rainy season the winds are light and variable. 

With these brief introductory remarks on the principal phys- 
ical and climatic characteristics af the island. I proceed to a de- 
scription of the localities where the collections and observations 
upon which this paper is based were made. 


San Fernando (Feb. 23)—I reached Port-of-Spain, the princi- 
pal city of Trinidad, February 21, 1893. On the night of the 
22d, through the courtesy of the officers of the S.S. ‘Alps’ I 
sailed southward on that steamer and anchored the following 
morning off the city of San Fernando. Here, at the mouth of 
the Cipero River, I passed a few hours ashore. ‘The locality is 
quite different from any that I subsequently visited, and brief as 
was my stay I met with several species which I did not afterward 
observe. At the entrance of the river into the gulf there are a 
few mangrove bushes, but a short distance from its mouth sugar- 
cane fields and meadows or ‘savannas’ appear. The following 
birds were seen only at this point : Syaa//axts cinnamomea, Leis- 
tes gutanensts, Agelaius icterocephalus, Quiscalus lugubris, Tachy- 
cinela albiventris. 


La Brea (Veb, 23-26).—On the afternoon of the same day we 
steamed to La Brea and, while loading pitch from the celebrated 
Pitch Lake, were anchored here until the night of the 26th. 
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The part of the coast which I saw here is dry and sandy, and 
a low, dense, scrubby growth, composed largely of different 
species of palms, reaches to the water’s edge. The locality is not 
a very favorabie one for birds. Three species were seen here 
which were not elsewhere met with. They are: Chetura poli- 
oura, Panyptila cayennensis and Myiozetetes sulphureus. 


Indian Walk Rest-house (Feb. 28-April 29).—After returning 
to Port-of-Spain | left on the morning of the 28th for Princes- 
town, about 35 miles to the southward, at the terminus of the rail- 
way. Here I secured conveyance for myself and outfit and pro- 
ceeded to the Indian Walk Rest-house, on the Moruga Road, seven 
miles southwest of Princestown and twelve miles directly north 
of the southern shore of the island at Moruga, a point midway 
between the eastern and western coasts. I resided at the rest- 
house from February 28 to April 29, making during this time one 
trip to the coast. The rest-house is a government station in 
charge of Corporal Stoute, who with his wife well deserves the 
reputation he has acquired in attending to the wants of the occa- 
sional travelers who stop at the rest-house in passing to or from 
the coast. It is at the border of the primeval forest, which, 
broken only by a bridle path and a few small clearings, stretches 
to the southern shore of the island. ‘The locality is an excellent 
one for land-birds. The cleared ground borders the road, and is 
devoted to cacao groves, which are in various stages of cultiva- 
tion from the newly cleared and burned fields to those containing 
bearing trees. In some neglected groves a growth of grass had 
sprung up which attracted certain Finches. 

The forest is quite typical of the tropics. ‘There is a luxuriant 
growth of parasitic plants, a confusing tangle of lianes, and many 
trees reaching to a height of 150 feet. 

During the rainy season the region is well watered by numer- 
ous small streams, which at the time of my visit were for the most 
part dry. The varied character of the ground at the rest-house 
made it a most favorable point for collecting, and while many 
species known from the island were not seen there, | doubt if a 
better locality could be found for an observer whose time was 
necessarily limited. The average temperature during my stay 
was as follows: 
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7 A. M. a P.M, 9 P. M. 


March. | April. 


| an Mee 
March. April. | March. April. 


PCRS Sa 6 cae wba 64.4 70 | 88 88° 74° 770 
NIT) ree eS eas | 74 75 g2 93 78 79 
weats ae cree a's a | 60 65 | 84 | 7 7o 74 


The rainfall, as shown by the government rain-gauge, was, for 
March 1.85 in.; in April we had 1.82 in. from the rst to the 22d. 
On the latter date the rainy season began, and from then to the 
28th we had 6.22 in. 


Moruga (April 21-24).—April 21 I went to Moruga, on the 
south coast, returning to the rest-house on the 2oth. The way 
led through the forest and over a broken range of hills running 
east and west. Corn-birds (Osé‘nops and Cassicus), Toucans, 
Parrots, Plumbeous Kites, and Trogons are the characteristic 
birds seen in passing along this road. Smaller birds are less 
common than in partially cleared districts. 

At Moruga there is a fine, gently sloping beach on which 
scarcely a shell is to be seen. At high-tide the water reaches 
back to rather scrubby woods, or patches of roseau palms, or 
beats against the precipitous sides of some sandstone headland. 
One of these promontories, on which were growing old forest 
trees, was nearly one hundred feet in height, and was being grad- 
ually washed away by the encroaching waves. ‘Two small rivers, 
the Morikeet and Moruga, enter the sea at this point. Both are 
bordered by mangroves ( R/Aisephora) for some distance from their 
mouths. Large sand-flats extend from the mouth of the Moruga 
River, and here were observed a few small Sandpipers and Plo- 
vers. Nota Gull, Tern, nor Pelican was seen, and here, as else- 
where on the coasts, I was struck by the scarcity of seabirds, I 
ascended the Moruga River for some distance, but the hour was 
not favorable, and | saw comparatively few birds, and only one, 
Aramides axillaris, which had not been previously taken. 


Caront River (May 3).—May t I again reached Port-of-Spain, 
and early on the morning of the 3d passed several hours near the 
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mouth of the Caroni River, which enters the Gulf of Paria a few 
miles south of that city. The river reaches the gulf through vast 
mangrove (AAzophora) swamps, and these, with the mud-flats 
which are exposed at low-tide, are said to form the feeding ground 
of many water-fowl. At the time of my visit, however, these 
flats were covered, and beyond a few Brown Pelicans, and a 
number of Blue Herons (Ardea cerulea), White Egrets (A. egretta), 
and Green Herons (4. cyvanura), water-birds were not abundant. 
Dacuis bicolor, which was not seen elsewhere, was common here 
in the mangrove bushes. 


Monos Island (May 4-7).—The following morning I went to 
Monos Island, staying at Mr. Morrison’s until May 8. The chief 
object of my visit was to see the famous Gtacharo caves and also 
to secure specimens of the Fish-eating Bat (2Voctilio leporinus). 
Much to my regret I had little time left to explore the island it- 
self, but the brief glimpse | obtained was sufficient to show me 
that the avifauna of Monos differs markedly from that of the 
vicinity of the rest-house, and indeed from that of any locality 
I had previously visited. The vegetation on Monos is entirely 
unlike that of the southern part of Trinidad. ‘The whole island 
is covered with a growth of small, slender trees. The woods are 
rather open, and resemble a northern second-growth forest about 
twenty years old. It was to be expected, therefore, that many 
forest-loving species should be wanting, but I was not prepared 
to find in the short time at my command so many species not met 
with before. Of the twenty-six species of land-birds seen on 
Monos the following had not previously been observed: Sa/tator 
albicollis, Spinus cucullata, Empidochanes cabantst, Sublegatus gla- 
ber, Mytopatis semifusca, Coccyzus americanus. 

Compsothlypis pitiayumt, Mytarchus tyrannulus, and Engyptila 
verreauxt, birds which were exceedingly rare at the rest-house, 
were among the most common species at Monos. ‘The presence 
of Saltator albicollis, Sublegatus glaber, and Spinus cucullata, spe- 
cies not known south of Venezuela, is perhaps due to the prox- 
imity of this part of Trinidad to the mainland, and suggests that 
comparison of the faunz of northern and southern Trinidad will 
show a Venezuelan element in the former that is wanting in the 
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latter, which in turn may show Guianan affinities not present in 
the northern part of the island. 


The Faunal Position of Trinidad.—While the political divisions 
of the earth’s surface are, as a rule, based on purely artificial 
boundaries, they become in time so strongly fixed in our minds 
that we frequently ascribe to them a significance they are far from 
possessing. There can be no better illustration of this than the 
popular idea of the geographical position of the island of Trini- 
dad. Politically, Trinidad belongs to what are known as the 
British West Indies ; faunally, that is naturally, Trinidad has no 
connection whatever with the West Indies, but is entirely South 
American in its affinities. Indeed, both zodlogical and geological 
evidence place beyond doubt the fact of its recent connection 
with the mainland. Looking from the northwest point of Trini- 
dad westward past the small detached mountain-islands, Monos, 
Huevos, and Chacachacare, the mountains of the Venezuelan 
headland, distant only seven miles from the last named island, 
may be seen so distinctly that political lines vanish and the whole 
appears as it really is, a continuous mountain-chain, through 
whose deep valleys, due to subsidence, the sea now flows. 

The continental relationships of ‘Trinidad have been known 
for many years, and have often been pointed out by both zodélo- 
gists and geologists,’ nevertheless there are many naturalists who 
consider Trinidad a truly West Indian island, while to the popu- 
lar mind the initials “ B. W. [.” irrevocably decide its position. 
In the paper referred to Mr. Guppy places the time of the dis- 
ruption of what he has termed the Parian or Northern Range, 
and the consequent formation of the Bocas and the Gulf of 
Paria, as subsequent to the close of the Miocene period. ‘The 
absence of races widely differentiated from their mainland ances- 
tors through insular isolation tends also to show that the conti- 
nental connection existed at a comparatively recent time. It 
might be urged that the proximity of ‘Trinidad to the mainland 
has prevented the complete isolation necessary for the develop- 
ment of new forms. I do not believe, however, that this is true. 


' See especially a recent paper by Mr. Guppy (Quart. Journ. Geol. Soc., XLVITL, 1892, p. 
$19), with whose views concerning a supposed Caribbean continent I cannot, however, agree. 
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The island of Cozumel is situated only twelve miles off the coast of 
Yucatan, but in spite of its small size and nearness to the main- 
land it has some sixteen peculiar forms. 

Certain migratory birds, for example, M/7/vulus tyrannus (cf. 
Léotaud) annually visit Trinidad, but beyond this migration the 
passage of birds from the main to the island, or vce versa, is ap- 
parently infrequent and accidental. 

We can thus in a general way determine the relationships of 
Trinidad to the continent, and it is therefore of special interest 
to note the effects of this recent insulation on the birds of the 
island. Unfortunately we have not as yet sufficient exact data 
from the adjoining main to make a satisfactory comparison, but 
as before stated, the relationships of the birds of the island to 
those of the continent are remarkably close. As far as we at 
present know the following species and subspecies of birds are 
peculiar to Trinidad or to Trinidad and Tobago : 


Merula xanthosceles, Basileuterus vermivorus olivascens, 
Cyclorhis flavipectus, Lanio lawrenceil, 

Chlorospingus leotaudi, Sporophila lineola trinitatis, 
Platyrhynchus mystaceus insularis, Ramphoczenus melanurus trinitatis, 
Myrmeciza longipes albiventris, Amazilia erythronota, 

Momotus swainsoni, Pipile pipile. 


Most of these birdsare simply insular representatives of main- 
land species to which they are closely allied. They serve to show 
that, in spite of its comparatively recent separation and proximity 
to the continent, Trinidad still presents a habitat sufficiently iso- 
lated to permit of the differentiation of some of the species in- 
habiting it. 

An analysis of the distribution of the 199 resident land-birds 
common to Trinidad and the continent shows that it belongs in 
the Colombian, rather than in the Amazonian subregion. ‘Thus 153 
of these birds are found in both Guiana and Venezuela, while 
twenty-five are found in Venezuela but not in Guiana, and only 
eleven are found in Guiana but not in Venezuela. 

The relationships of Tobago to Trinidad are much the same as 
are those of the latter island to the mainland. ‘Tobago was prob- 
ably joined to Trinidad at the time of the continental connection 
previously mentioned, and its separation may have occurred at 
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the time when, as Mr. Guppy has shown, the Bocas were formed 
through subsidence. 

In a previous paper’ I stated that Tobago had no birds not found 
in Trinidad. Subsequent investigation proves this statement to 
be erroneous. Most of the birds found there are identical with 
those of Trinidad, but the much smaller size of the island has 
tended to restrict the avifauna. There is an excellent opportu- 
nity here, for one familiar with both islands and their birds, to 
determine some of the causes which govern the distribution of 
species. For instance, ‘Trinidad is exceedingly rich in Falconide, 
of which twenty-one species have been found in the island. 
‘Tobago, on the other hand, has only three species, and such com- 
mon birds as Cathartes and Catharista are among the missing. 
Local conditions, perhaps insufficient food-supply, may be the 
cause in this case, but the real cause can be determined only by 
observation. ‘The species found in ‘Tobago, but which are as yet 
unknown from Trinidad, are the following: JAZ7imus gilvus, Chi- 
roxiphia parcola, Campylopterus enstpennis, Centurus tricolor, Sitta- 
somus oltvaceus, Ortalis ruficauda, ‘These are all South American 
species, some of which may still be found in Trinidad. 

The relationships of Grenada, the most southern of the An- 
tilles, to ‘Trinidad have been briefly considered in a previous 
paper.’ ‘The distinctness of its avifauna from that of Trinidad 
would seem to indicate that no connection has existed between 
the two islands. 

The South American element in the avifauna of Trinidad, 
‘Tobago, and Grenada is shown by the following table, in which 
are scheduled only the resident South American land-birds, or — 
their representatives, which occur in each; 


Trinidad, | ‘Tobago. Grenada. 


A ROCLON So whee Rn tikes ae? op he 1 

CLACIGS ov evar Lae, 8 ee 1 I 

CCOMMDIGG) , sacs nee en cre 0 evaps 7 4 

PUGH Uresetwoehsh aayoetew ee 21 3 1 
ETA LCLON selene Wo bin ly.c vin 6.0 whole bo 4 

PR CENS SiG 50k oc bate wits ute eee S 1 


' Bull. Am, Mus. Nat. Hist., Vol. IV, p. g22. 
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| ‘Trinidad. | Tobago. Grenada. 

SRPELEOL TONS esis n/c nel se Sine Sines = 6 | I I 
ERoconitcer te... 22. sete ces ee 3 I 
TATE fh Ee er Ac] 4 | I 
“HEUTE eens ee I I 
Mmmanmater... too. . 2s CO I I 
Bree Fe. oko aero, csaleieiegsa ans I 
TidiGhs 4 oe ees Ay See) ee 5 3 
eaprimiiloidee t's) «Lt. ee oe eel 5 3 
“CV SGIIT POE A SOR see Reece Aen | 6 | I 2 
“UR OLELTWL Uo Een a Mneete eeae e ars onee 17 6 I 
SEMI ATI CGC. 7: 0105 msde eeivs.< 2 2s 9 3 
Liisi lzeyeoleloyate Pe anioe. ces ease Sa | 5 
Co DLTET TG Cea ae = coon aed 4 3 
APH Gce ee cyfoes Feeds waar 2 I 
SRS ATA TAA Cee aaa pos antes She She's k= 24 7 4 
Weenies Meter erat cris ce reels: 8 3 I 
[PURINES ena oe eee eee Sy | 4 I 
LAGE AG ENS SE en eNO’ aan ee ee eae | 18 2 I 
IPManainide. . 2... ees os neg Sa 4 
OCT s en ee eae 3 2 I 
‘CUnWE STE ae eee ee 6 | 
WUMETTESCLLENC ES ees: ose ate Seucie tes 3 
Piomlodyiidee, 22 items 35 sais Se 0s 2 | 2 I 
LT conta ra Eos Se erence eae ee 5 2 2 

PELE eS eee ee 195 65 16 


Bibliography of the Trinidad Avifauna.— The first paper of 
importance relating to the birds of Trinidad was published in 
Dr. de Verteuil’s ‘ Trinidad, its Geography, Resources, etc.,’ in 
1858. ‘This, the first edition of this work, I have not seen. 
According to Coues (Orn. Bibl.) the ornithological matter 
appeared on pages 118-126 and 423-429. In the second edition’ 
I believe the same matter is given on pages 89-97 and 3065-381. 
The first article is by Dr. de Verteuil, and treats in a general way 
of the better known species; the second article is entitled, “An 
Essay on the Ornithology of ‘Trinidad,’ by Antoine Léotaud, 
M.D.P. A nominal list of species is followed by some general 
remarks on the avifauna of the island, * Nidification,’ ‘ Migration,’ 
‘Game,’ ‘ Note and Song. 

In 1864 this was followed by a paper by Mr. E. C. Taylor’ 


,’ 


1 Trinidad: Its Geography, Natural Resources, Administration, Present Condition and 
Prospects. By L. A. A. de Verteuil, M.D.P..... Second Edition. Cassell & Company, 
Limited. London, Paris and New York. 1884. 8vo. pp. i-xi, 1-484. 

2 Ibis, 1864, pp. 73-97- 
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based on observations made between December 22, 1862, and 
March 24, 1863. During this time Mr. Taylor traveled over the 
greater part of the island, and also visited the mainland. As a 
result of his explorations in Trinidad, he gives an annotated list, 
consisting of 1og species of land-birds and nine species of water- 
birds. Two years later Dr. Léotaud’s important work’ appeared. 
Later writers (see Sclater and Finsch) have correctly estimated 
the value of this work to science. It was published at a time 
when papers on South American ornithology based on personal 
observations were limited in number, and Dr. Léotaud’s many 
years of field experience gave him advantages which few ornith- 
ologists had possessed. 

At the time when Dr. Léotaud worked the correct identification 
of tropical birds was possible only for a few specialists. There 
were no general works, and a large library was a necessary adjunct 
to the satisfactory determination of species. With few books at 
his command it was to be expected that Dr Léotaud would 
sometimes wrongly identify his specimens. Indeed, these errors 
indicate the difficulties under which he labored, and as such give 
evidence of the enthusiasm which enabled him to complete his 
work. Dr. Léotaud gave 297 species, of which 208 are land- 
birds and 89 water-birds. Adding to this number four species of 
land-birds recorded by ‘Taylor, but not mentioned by Léotaud, 
the total number of species known from the Trinidad fauna in 
1866 was 301. 

The following year Dr. Sclater’ published a review of Dr. 
Léotaud’s work, in which he made some general remarks on its 
character, and corrected in detail a number of misidentifications. 

In 1870° Dr. Finsch published an extended paper on ‘Trinidad 
birds based on a collection of £15 species brought from the 
island by a captain of a vessel. In this collection Dr. Finseh 
found no less than ten species which had not been recorded by 
either ‘Taylor or Léotaud, and, I may add, have not been met with 
by subsequent observers. Among this number were: Sturnella 

' Oiseaux de Vile dela Trinidad (Antilles), par A. Léotaud, Docteur en Médecine de la 
Faculté de Varis; Membre Correspondant de la Société de Médecine de Gand. Ouvrage 
publié par souscription nationale. Port d’Espagne: Chronicle Publishing Office. 1666, IRO¥. 
ave fe. I-XK 5 t~§60; I-IV 


ys, 1867, pp. 104 108 
+P, Z. S., 1870, pp. 552-580. 
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hippocrepis, [cterus vulgaris, Cardinalis pheniceus, Sycalis brasil- 
tensis, Ramphastos erythrorhynchus, etc. The fact that so many 
conspicuous birds could have escaped the long-continued obser- 
vations of Dr. Léotaud, and also that Taylor asserts specifically 
that some of them do not occur in Trinidad, aroused my suspi- 
cions as to the correctness of their alleged place of capture. 
These suspicions were more than confirmed by Sylvester Deven- 
ish, Esq., and H. Caracciolo, Esq., gentlemen well qualified to 
know, who informed me that previous to the recent passage of 
laws prohibiting the killing and exportation of birds, hundreds of 
thousands of bird skins were received in Trinidad from the main- 
land and thence reshipped to the marts of Europe for sale as 
millinery or decorative specimens. 

It is obvious, therefore, that although a bird’s skin may have come 
directly from Trinidad, it does not necessarily follow that the bird 
was killed in thatisland. ‘Thus the many millinery skins existing in 
collections labeled with the general locality “Trinidad” or “ Trin- 
idad make,” may or may not have come from Trinidad, and the 
doubt makes them valueless for purposes of exact comparison. 
In the case of Dr. Finsch this is particularly unfortunate, for 
he makes his collection the occasion for extended comparison 
between “‘Trinidad’’ birds and their representatives on the con- 
tinent. 

It is evident from the presence of some species, ¢.g., MZomotus, 
that some of Dr. Finsch’s specimens were actually taken in Trin- 
idad, but the presence of the species cited above makes the 
locality of them all open to question, and, much to my regret, I 
must ignore Dr. Finsch’s paper in the present connection. 

Dr. Finsch gives a table of thirty species, which are included 
in Dr. Sclater’s ‘ Catalogue of American Birds,’ as from Trinidad. 
The fact that twenty-six of these were not observed by either 
Mr. Taylor, Dr. Léotaud or myself, strengthens my opinion that 
many so-called ‘Trinidad’ birds in reality were not killed in 
that island. For this reason I admit no species in the following 
list of Trinidad birds unless its claim to rank as such is based 
on accurate data. 

As far as I know, no other papers relating especially to the 
Trinidad avifauna appeared until 1884, when Mr. Ridgway pub- 
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lished a nominal list’ of fifteen species taken on and near Monos 
Island by the Naturalists of the U. S. Fish Commission §.S. 
‘ Albatross,’ from January 30 to February 2, 1854. 

In the same year also a second edition of Dr. Verteuil’s book 
appeared containing the late Dr. Léotaud’s paper on Trinidad 
ornithology, as above mentioned. 

The present paper is based primarily on collections made by 
myself from February 23 to May 7, 1893, under circumstances 
previously explained. During this time I identified 136 species 
of land-birds and fifteen of water-birds, of which five appear to 
be new to the island. In addition I am enabled to incorporate the 
results of an examination of Dr. Léotaud’s collection of birds,which 
is on exhibition in the Victoria Institute, Port-of-Spain, where, 
through the courtesy of the authorities of the Institute, I was given 
every opportunity to study it. Thespecimens are all mounted, and, 
except for injury due to the continued exposure to the light, are, 
as a rule, in excellent condition. They are labeled with numbers 
corresponding to those given by Dr, Léotaud in his work, and the 
sex is generally given, but there is no further record. I regret 
that an entire absence of books, except Dr. Léotaud’s, and of 
material for comparison, prevented my examination of these 
specimens being in every instance satisfactory. It was made, 
however, after | had practically completed my own collections, 
and I brought with me to the Institute specimens of the more 
obscure species for comparison with Dr, Léotaud’s. In this way 
I was enabled to identify a number of Dr. Léotaud’s species, the 
correct names of which have previously been unknown. As far 
as my own collections go, and in the case of North American 
species, my identification of Dr, Léotaud’s birds may, I think, be 
accepted. 


Additions to the Trinidad Avifauna.—TVhe following species do 
not appear to have been previously recorded from ‘Trinidad : 
Dysithamnus mentalis spodionotus, Sclerurus albigularis, Sublegatus 
glaber, Mytosetetes sulphureus, Chlorospingus leotaudi (sp. nov.). 


Spectes Described as New and Changes in Nomenclature.—The 
following new or emended names are proposed in the present 


! Proc. U.S, Nat. Mus., VII, p. 173. 


1894.| 


Chapman on the Birds of Trinidad. 13 


paper: Pupile pipile Jacq. proves not to be synonymous with P. 
cumanensts of the same author; J/yrmeciza longtipes albiventris 
is described as new ; Ramphocenus melanurus trinitatis (Less.) is 
given subspecific rank ; Lmpidochanes arenaceus Scl. & Salv. ap- 
parently becomes a synonym of the previously described £. caé- 
anist Léotaud; the Tobagan form of this genus is described as 
Empidochanes cabanist canescens ; Myiarchus coalei Ridgw. is con- 
sidered inseparable from AZ. tuberculifer A’Orb. & Lafr.; Chloro- 
spingus leotaudi’ and Basileuterus vermivorus olivascens' are de- 
scribed as new. Cyclorhis flavipectus trinitatis Allen is shown to 
be a synonym of C. flavipectus Scl.; and Troglodytes tobagensis 
Lawr. is not considered separable from 7° ru/fulus. 


During my entire trip I was everywhere received with so much 
courtesy that I find it difficult to properly express my apprecia- 
tion of the assistance which was always graciously rendered me. 
To the following gentlemen I am especially indebted for favors 
which contributed materially to whatever success has attended 
my efforts: Captain Byers and Chief Engineer Walker of the 
Trinidad Line of Steamers; Harry Vincent, Esq., Trinidad’s 
Commissioner to the World’s Fair; William Cunningham, Esq., 
formerly of Port-of-Spain; H. Caracciolo, Esq., President of the 
Trinidad Field Naturalists’ Club; and Henry C. Warner, Esq., 
Warden of Savanna Grande. 


IL.—GENERAL REMARKS ON TRINIDAD BIRD-LIFE. 


The following remarks are based principally on my experience 
at the rest-house, where a residence of two months permitted me 
to become fairly familiar with the birds of a limited area, but 
nevertheless an area which seemed to present many phases of 
tropical bird-life. 


Number of Species.—During my stay at the rest-house I identi- 
fied 115 species of resident land-birds. In addition to this number 
I observed or heard at least six species which I did not secure. 
No additions were made to my list after the first month, and I 
think the number given fairly represents the avifauna of the 


1 A preliminary description was published in ‘ The Auk,’ 1893, p. 342. 
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locality during March and April. With one or two exceptions 
these birds were found within half-a-mile of the rest-house, and 
the richness of the avifauna will therefore be readily seen. 

The average number of birds seen daily was fifty-six. If, 
however, I visited ground of varying character the number of 
species observed in asingle day might reach seventy. The 115 spe- 
cies recorded may be classed according to their relative numbers 
as follows: Abundant, 14; common, 45 ; tolerably common, 26 ; 
rare, 30. In considering these figures my unfamiliarity with the 
avifauna and the difficulty with which some birds were observed 
must of course be taken into account. 

While the presence of birds in large numbers was dependent 
upon the supply of food, bird-life was nevertheless very generally 
distributed, and there was comparatively little variation in the 
number of birds seen daily. 


Migration —Using the word in its restricted sense, the migra- 
tory birds which regularly visit Trinidad are too few in number 
to make any impression upon the character of the land-bird avi- 
fauna, which, as a whole, is apparently much the same throughout 
the year. There are a few species, notably A/7/eulus tyrannus, 
which come fromthe mainland in the summer, or wet season, and 
return to the continent for the winter, or dry season, but as arule 
the land-birds of the island are resident. 

Although my observations covered so brief a period they gave 
me some idea of the fluctuations in tropical bird-life due to food- 
supply. 

It is a well-known fact that a large class of tropical birds con- 
sists of fruit and flower feeding species, whose presence is de- 
pendent upon the flowering of certain trees or the ripening of 
their favorite fruits. 

On my arrival at the rest-house, March 1, the do/s tmmortel 
trees (/irythrina coccinea). were in full bloom. Among the birds 
which were attracted to their blossoms, Hummingbirds and Blue 
Honey-creepers (Avbelorhina cyanea and A. cerulea) were espe- 
cially abundant. March 15 the blossoms had almost disappeared, 
and fromthat date until my departure some of the Hummingbirds 
previously so common were not observed again, while the Honey- 


1894. | Chapman on the Birds of Trinidad. 15 


creepers, which had been as abundant as swarming bees, were 
rarely seen. Doubtless they were attracted to some fresh food 
which took them beyond the boundaries of my field of observa- 
tion. At Monos Island I was told that some species, Pigeons 
among the number, are drawn from the mainland to ‘Trinidad by 
the ripening of certain fruits. Instances of this kind, however, 
probably occur only among the roving species possessed of ex- 
tended powers of flight. 

With the exception of shore-birds few North American migrants 
visit Trinidad. The island is beyond their line of flight. Four 
species of Ducks, one of Rail, and twenty-nine species of Snipes 
and Plovers, show that the island is a winter resort for some of 
our water-birds, but of land-birds only the following have been 
recorded : Coccyzus americanus, Coccyzus erythrophthalmus, Ceryle 
alcyon, Spiza americana, Piranga rubra, Chelidon erythrogaster, 
Protonotaria citrea, Dendroica estiva, Seturus noveboracensis and 
Setophaga ruticilla, Of these Spzza americana and Protonotaria 
citrea have not been recorded from the Lesser Antilles, and the 
occurrence of the former indicates the probability of their having 
reached Trinidad from Venezuela. 

The remaining seven species are more or less common in the 
Lesser Antilles, and their presence in Trinidad is in support of 
Prof. Julien’s’ observations on the arrival of birds in the island 
of Sombrero from the northwest. 

Indeed it seems not improbable that, as Prof. Julien has sug- 
gested, some of these birds may have reached Sombrero by a 
direct flight from the Bermudas, a distance of over 800 miles. 

Acccording to Reid, the land-birds which visit the Bermudas 
with more or less regularity are Ceryle alcyon, Coccyzus america- 
nus, Chordeiles virginianus, Dolichonyx oryzivorus and Seturus nove- 
boracensis. The North American land-birds recorded by Prof. 
Julien from Sombrero are : Setophaga ruticilla, Chelidon erythro- 
gaster, Dolichonyx oryzivorus and Coccyzus americanus. Passing 
southward to Grenada, the last of the Antillean chain, we find 
the following North American land-birds recorded from that 
island by Wells :* Ceryle alcyon, Dolichonyx oryzivorus, Chelidon 


1C/. Ann. Lyc. Nat. Hist. New York, VIII, 1864, p. 93. 
2 Proc. U. S. Nat. Museum, [X, 1886, p. 600. 
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erythrogaster, Sectophaga ruticilla and Seturus noveboracensts, Thus 
the five North American land-birds which occur more or less 
regularly in the Bermudas represent 50% of those which have 
been recorded from Sombrero, 60% of those known from Gre- 
nada, and three of the five have been taken in Trinidad. This 
rather remarkable agreement in numbers and species of migrants 
visiting these islands would seem to imply a direct flight from the 
Bermudas to Sombrero, and thence southward through the islands. 
It is true that all the regular Bermudan migrants, except Do/i- 
chonyx, have been found in Porto Rico, and while many North 
American species winter in that island, others no doubt pass 
southward through the Lesser Antilles. Nevertheless the obser- 
vations of Prof. Julien, and the facts just cited are strong evidence 
in support of a regular migration of birds from the Bermudas to 
the northern Lesser Antilles, the longest flight, as far as I know, 
made by migrating birds. 


Call- Notes and Songs.—Probably the most fascinating part of 
one’s experience in a new avifauna consists in learning the notes 
of species which he has not previously observed. ‘This pleasure 
is of course heightened as increasing familiarity with living birds’ 
gives additional data for comparison. 

After returning from my first outing in Trinidad forests my 
mind was so confused by the great variety of strange calls, cries, 
and whistles that I had clear impressions of the notes of but few 
birds. Except for the advantage of knowing most of the birds 
as ‘skins,’ it was very much like beginning the study of field 
ornithology over again, After [had learned to recognize birds by 
their notes I was struck by three things, the first of which has 
been commented on by most writers on tropical birds ; that is; 
the comparative absence of singing birds. Of the 115 land-birds 
seen at the rest-house only three had songs which were sustained 
more than a few seconds. They are a Thrush (A/erada gymnoph- 
thalma), a small Tanager (2uphonia violacea), and a Finch (.Spe- 
rophila grisea). ‘To this number may be added a number of 
species which would come under the general head of song-birds, 
though their vocal efforts are restricted to a few notes, which are 
not sung continuously, The leaders among these are 7roglodyles 
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rufulus, Thryothorus rutilus, Cyclorhis flavipectus, Geothlypis equi- 
noctialis, Basileuterus vermivorus olivascens and Vireo chivt agilis. 
There are others which, strictly speaking, should be ranked as song- 
birds, but their notes are too insignificant to make them promi- 
nent. But the class of birds whose notes give character to the 
avifauna are not true ‘song-birds, though species are included 
which possess more vocal ability than many birds so classed. 
These birds, however, do not sing, but squeak, squawk, chuckle, 
whistle, chatter, quack, scream, or coo, in fact make all manner 
of sounds musical and unmusical. .The principle species in this 
class are the Tanagers (Ramphocelus and Tanagra), the Cassiques 
(Ostinops and Cassicus), Icterus, Pitansus, Tyrannus, Formicarius, 
Myrmeciza, Crotophaga, Ramphastos, Parrots, Trogons, Owls, 
Doves and Tinamous. 

The second thing about the notes of Trinidad birds which 
impressed me was a generic resemblance in song. For example, 
any one familiar with the song of the House Wren ( Z77roglodytes 
aédon) would at once recognize the Trinidad House Wren by its 
song. Ina similar manner the notes of Vireo chivi agilis, Icterus, 
Molothrus, Tyrannus, Trogon, Amazona, Chetura, Glaucidium, 
and the Doves, at once betrayed the generic relationship of the 
singer. Several of these instances are particularly interesting, 
giving, as they do, evidence of a common origin, and also of the 
stability of characteristic calls and songs. 

But on the other hand I was struck by the remarkable resem- 
blance among the notes of birds very distantly related. Thus 
some of the notes of Synallaxis albescens, Thamnophilus doliatus, 
Dendrornis, and Trogon meridionalis, were so like some of those 
of Sayornis phabe, Corvus americanus and Colaptes auratus, respec- 
tively, that were either bird heard in the habitat of the other its 
identity would not be suspected. 


Nesting.—March 1, when I reached the rest-house, many birds 
were nesting and young birds were on the wing. May 1, when I 
left the rest-house, the nesting season had apparently not reached 
its height. 

In the tropics the nesting season is not necessarily governed, 
as it is in the north, by climatic conditions and the food-supply. 


[ February, 1S94.\ g 
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One month is much like another, and a bird may nest in June or 
December as far as external conditions are concerned. It is 
worthy of note, therefore, that although a tropical nesting season 
is less sharply defined than a boreal one, it is nevertheless a 
nesting season of periodic and regular occurrence. 

A comparison of the nests of northern with those of tropical 
birds shows how much more complex in form are the latter. 
The eggs and young of tropical birds are exposed to so many 
dangers which do not threaten those of northern species that spe- 
cial types of nest structure appear to have been evolved as a 
means of protection. Tree-snakes, lizards, opossums, monkeys, 
ants, large spiders, and nest-robbing birds are probably the most 
destructive foes of nesting birds, and the heavy rains of the wet 
season may destroy the homes of some species. 

It is doubtless these causes which have been effective in pro- 
ducing such architectural marvels as the nests of Ostinops, Rhyn- 
chocyclus, Synallaxis, and, to go out of Trinidad, the many extraor- 
dinary nests of birds throughout the tropics. 

I was impressed by the fact that some simple nests, so to speak, 
were covered and had entrances at the side. For example, Pitan- 
gus and Cereba. Nests constructed in this way would effectu- 
ally shed water and thus be habitable during the wet season. 

We know as yet comparatively little concerning the nesting 
habits of tropical birds, and, aside from other reasons, the density 
of the vegetation, as Dr. Léotaud remarked, often successfully 
defies the best attempts to discover the treasures the birds have 
confided to its keeping. 


The Colors of Tropical Birds—In Trinidad I saw alive for the 
first time many species of birds which had long been familiar to 
me as ‘specimens.’ Several of these birds interested me greatly 
by the display of markings, which in the dried ‘skin’ are entirely 
concealed. Thus the white lesser wing-coverts of Zanagra me- 
lanoleucus were conspicuous when the bird was flying, while the 
habit of nervously flitting its wings made a similar marking in 
Orysoborus easily visible. Again the white nuchal collar in //ort- 
suga was frequently displayed while the bird was in flight, and 
my observations on the mating habits of 7hamnophilus mayor 
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show, I think, that the white dorsal patch is intentionally dis- 
played. 

The relation of color to environment is so complex a subject, 
and any attempt at its explanation involves so exact a knowledge 
of the governing causes, that my own brief experience was suffi- 
cient only to show me how necessary field experience is to the 
solution of problems of this kind. Only a close study of the 
living bird zz a part of its habitat which has not been altered by 
man’s agency will result in the accumulation of data from which 
we may rightly attempt to draw conclusions. It seems to me of 
the utmost importance that a species should be found in what is 
absolutely a state of nature if we are to appreciate the harmony 
which exists between it and its environment. In clearing the 
forests, planting crops, etc., man has brought about a new con- 
dition of things to which many species have succumbed, while 
others apparently have adapted themselves to their changed sur- 
roundings. But what the result will be it is too soon for us to 
say. In the meantime we must go to primeval nature if we are 
to gain a proper understanding of the life-history of any animal. 
The forests at the rest-house afforded me such an opportunity, 
and in even my short visit I was struck by the distribution of 
bird-life in them. 

Forest birds may be placed in five classes, as follows: (1) 
The birds of the tree-tops. These are largely insect, fruit, 
or flower-eating species. Honey-creepers and Honey-suckers 
(Cereba, Arbelorhina, Dacnis and Chlorophanes), Tanagers 
(Ramphocelus, Tanagra), Orioles, Parrots and Paroquets, and Hum- 
mingbirds, except P/aéthornis, Pygmornis, and Glaucis are char- 
acteristic species of this class. (2) The birds of the trees. These 
are fruit and insect-eating species, which as a rule inhabit the 
body of the trees ratherthan their outer branches. They are less 
active and more sedentary than the birds of the first group. 
Representative species are Cyclorhis, Saltator, Vireo, Trogon, 
Myrmotherula, Dystthamnus, and several of the green Flycatchers. 
(3) The birds of the tree-trunks. These of course are scansorial 
birds. Examples are Dendrocincla, Dendrornis, Picolaptes, Den- 
drobates and Chloronerpes. (4) The birds of the undergrowth. 
These are generally found about the borders of the forest where 
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the added light permits a denser low growth. Wrens, Thrushes, 
Ramphocenus, Platyrhynchus, Thamnophilus, Glaucts, Phaéthornis, 
and Pygmornis may be included here. (5) The birds of the ground. 
This class contains such purely terrestrial species as Aramides, 
Heterocnemis, Myrmeciza, Nyctidromus, Engytila, and Tinamous. 
Now there is a remarkable agreement in color among the birds of 
these five groups /zfer se. The first class is composed of the 
most brilliantly colored birds of the tropics. To their mislead- 
ing abundance, in what may be termed popular collections of 
birds, we owe the general belief that tropical birds are generally 
of bright plumage, whereas the truth is they are greatly exceeded 
in numbers by plainly colored species. The second class might 
be called green birds, though they are not all of this color. The 
remaining classes are, generally speaking, brown birds. Some 
are black, or black and white, but they are all inconspicuously 
colored. A comparison of the members of the first group with 
those of the fourth or fifth, emphasizes the great difference in 
color which exists between them. In no birds is it better shown 
than in the Hummers. Those of the first group are famous for 
the brilliancy of their plumage, while those of the fourth are dull 
and obscurely colored. 

An attempt to explain this distribution of colors opens a wide 
field for speculation, upon which I confess I hesitate to venture. 
I believe, however, that the first object of color is concealment. 
That is, harmony in color between a bird and its immediate sur- 
roundings which will result not alone in concealing it from its 
enemies, but by rendering it less conspicuous will enable it to 
secure its food. 

The colors of the birds I have mentioned are of this nature. 
The gayly plumaged birds of the first class are brought into con- 
trast with the bright fruit or flowers; those of the second class 
are generally green like the foliage about them; those of the 
remaining three classes are for the most part brown like their 
background of bark or dead leaves. 

While it may not be questioned that in their distribution these 
birds do harmonize in color with their surroundings, it might be 
suggested that their colors were in some way dependent on their 
exposure to light. But a consideration of the dull colors 
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of plain-inhabiting species, which, like the brightly-colored tree- 
top birds, are constantly exposed to the direct rays of the sun, 
shows apparently that light is here not an active agent. 

I do not speak particularly of the birds of the clearings or 
cacao groves near the rest-house, for the conditions in both these 
places were not natural, though even here it was evident that 
birds sought what were approximately their true haunts. For 
instance, the tops of the blossoming do/s zmmortel trees in the 
cacao groves would be thronged with many species of the first 
class. Lower down the green Flycatchers lived, while although 
the brown Hummers (Phaéthornis, Pygmornis, and Glaucts) were 
frequently seen probing banana blossoms beneath the dozs ¢mmortel 
trees, I never once saw one feeding from their brilliant blossoms. 
Where the grass had been permitted to grow in the groves, Finches 
or brown Synallaxes might be found. ‘Thus, as in the forest, there 
was a protective resemblance between a bird and its surroundings. 

Beyond this claim for the primary importance of protective 
coloration I do not for the present care to go. The intensity of 
the struggle for existence reaches its maximum in the tropics. 
Birds are there beset by so many dangers that survival means 
perfect harmony with the environment. 


Ii}.—A. List or THE BIRDS OF THE ISLAND OF 
TRINIDAD. 


While I believe that the most natural order in which to arrange 
lists of species of any class of animals is to begin with the lowest 
forms and end with the highest, most writers on South American 
birds have followed exactly the opposite plan, and any attempt to 
change would now result in so much confusion that I have decided 
to follow the system of previous writers, even though I disapprove 
of it. 

The native English and Creole names given in the present paper 
have been furnished me by Thomas W. Carr, Esq., of Port-of- 
Spain. Mr. Carr has for several years been compiling a list of 
the popular names of Trinidad birds, and has very generously 
placed a copy of it at my disposal. 
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The French names are taken from Léotaud’s work. The refer- 
ences to ‘ Léotaud’ and ‘Taylor’ are to the respective works of 
these authors on Trinidad birds already cited (antea, pp. 9, 10). 
The notes given refer only to my own observations, and the 
absence of annotations implies that the species was not met with 
by me. 


Order PASSERES.—Perching Birds. 


Family TURDID“#.—THRUSHEs. 


1. Merula flavipes ( Vier//.).—YerLLow-Foorep THRusH. 
GRIVE A PATTE JAUNE. 


Turdus flavipes TAYLOR, p. 80; LEOTAUD, p. 199. 


2. Merula phzopygus (Caé.).—WuiITE-THROATED THRUSH. 
GRIVE A CRAVATTE. 


Turdus pheopigus LEOTAUD, p. 197. , 


3. Merula xanthoscelus (/ard.).—BLaAck-pikp. GRIVE 
NOIRE. 


Turdus xanthoscelus LEOTAUD, p. 201. 


4. Merula fumigata (//c#¢.).— Cacao Turusu. GRIvVE 
DES CACAOS, 


Turdus fumigatus TAYLOR, p. 80. 
Turdus casius LEOTVAUD, p. 204. 


Not common. 


5. Merula gymnophthalma (Caé.). — Bake-cCHEEKED 
THRUSH. GRIVE A PAUPIERES JAUNES. 


/urdus gymnophthalmus TAYLOR, p. 80. 
Turdus nudigenis LEOTAUD, p. 201. 


Common near the borders of the forests and in partial clear- 
ings. They are shy, suspicious birds, and some caution is neces- 
sary in approaching them. In general appearance they are typi- 
cally Thrush-like, and their manner of flitting their tail on alighting 
is exactly like that of a Robin (AMerula migratoria), Their 
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ordinary call-note is a low chét quite unlike the call of any 
Thrush with whose notes I am familiar. 

They began to sing on April 6, and in a few days were in full 
song. The song is so like that of a Robin that if it was heard in 
the habitat of that species it would pass as a slightly aberrant 
Robin’s song. It is not quite so loud as the song of the Robin, 
is lacking in variety, and is sung less continously, but the character 
is the same. 


Family TROGLODYTD-“.— Wrens. 


6. Troglodytes rufulus Caé.—Gop-sirp. RossiGNot. 


LEOTAUD, p. 170. 
Troglodytes tobagensis LAWR. Auk, V, 1888, p. 403. 

Both in song and habits this bird resembles our House Wren 
(Troglodytes aédon). A pair was always to be found near every 
cabin, and I rarely saw it far from the vicinity of houses. In 
Port-of-Spain it is not uncommon in the busiest part of the city. 

My specimens represent both the gray and brown phases of 
color. In the former the underparts are whiter, while in the 
latter they are more or less washed with buffy. In one specimen 
the under tail-coverts are without bars. 

Comparison with the type of 7. tobageusis shows it to be insep- 
arable from this species. 


7. Thryothorus rutilus Vve‘//—Busu Wren. RossiGNoL 

DES HALLIERS. 
TAYLOR, p. 81. 
Troglodytes rutilus LEOTAUD, p. 173. 

This is a not uncommon species, but it inhabits the denser 
undergrowth, and is much more frequently heard than seen. Its 
song is a loud, musical whistle, delivered with much energy and 
rapidity. 

One of my examples agrees closely with the Panama specimens, 
and others are so near that there is apparently little doubt that 
the form from that locality should stand as 7Aryothorus rutilus 
hyperythrus. 
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Family MNIOTILTID/E.—W oop-W AarBL_ErRs. 


8. Protonotaria citrea ( odd.) —PROTHONOTARY WARBLER. 
FAUVETTE A TETE JAUNE. 
Mniotilta citrea LEOTAUD, p. 179. 

There is no specimen of this bird in Léotaud’s collection. 

9. Compsothlypis pitiayumi (V7e///.).—GoLpEN SUCRIER. 
SUCRIER DORE. 
Mniotilta venusta LEOTAUD, p. 181. 

A rare bird at the rest-house, where it was observed only once, 
but on Monos Island it was very common. 


10. Dendroica zstiva (Gm.)—Canary. FIGUIER. 


TAYLOR, p. 81. 
Mniotilta petechia LEOTAUD, p. 176. 


About a dozen birds of this species were observed near the rest- 
house, and several were taken. 


Ir. Seiurus noveboracensis ( Gm.).—Warrer THRUSH, 
BATTE-QUEUE. 
Entcocichla noveboracensis LEOTAUD, p. 175. 

Observed on half-a-dozen occasions on the banks of the forest 
brooks. Several specimens were taken. 


12. Geothlypis equinoctialis (Gm.).—MAanicou. 

TAYLOR, p. 81. 
Trichas velatus LEOTAUD, p. 183. 

Not common. I observed it at La Brea, and there were a few 
pairs at the rest-house. Its song is a low, softly modulated 
warble of about six double notes, quite unlike the song of G. 
trichas, which species, however, it resembles in habits. 

13. Setophaga ruticilla (Z.)—Repsrarr. Orricier. 
TAYLOR, p. 81 ; L&orTauD, p. 248. 

14. Basileuterus vermivorus olivascens C/apm.—F av- 
VETTE DES HALLIERS, 


Trichas bivitfatus LROTAUD, p. 184. 
Bastileuterus vermivorus olivascens CHArM, Auk, X, 1893, p. 343 (preliminary 
descr. ). 
Chars, subsp.—Similar to Basileuterus vermivorus (Vieill.), but the bill 
averages larger, and the upper parts are constantly grayer. 
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Description of Type (No. 58,974, Am. Mus. Nat. Hist., adult male, Princes- 
town, Trinidad, March 1, 1893; Frank M. Chapman).—Back grayish olive 
green, exposed surface of wings and tail more brownish, centre of crown red- 
dish brown, the feathers tipped with grayish and bordered by black lines reach- 
ing to the neck, which in turn is margined by a narrow, whitish line passing 
from the base of the bill over the eye ; a dusky line through the eye ; cheeks 
and ear-coverts grayish; underparts bright yellow, sides greenish; legs 
flesh-color ; bill brownish black, lighter below. Sexes alike. 


Mr. Sharpe (Cat. Bds. B. M., X, p. 393) has called attention to 
the differences which distinguish the Trinidad bird, and compari- 
son of six specimens from the island with an equal number from 
the mainland shows the insular form to be well worthy of recog- 
nition as a race. 

This bird lives in the thickets of second growth or denser 
undergrowth, but is not common anywhere. Its call-note is a 
sharp peek, while its song is a Dendroica-like wee-chee-ce-ee. 


Family CAfLREBID/E.—Honery CREEPERS. 


15. Ccereba luteola Cad.—Sucrier. 


Certhiola luteola TAYLOR, p. 81 ; Rrpew. Proc. U. S. N. M. VII, 1884, p. 173. 
Certhiola flaveola LEOTAUD, p. 126. 


This was the commonest species observed by me in Trinidad. 
It is quite generally distributed, and always to be found near 
blossoming trees, the dozs zmmortel proving especially attractive. 
They are active little birds, in no sense ‘ Creepers,’ but suggest- 
ing rather a Dendroica in their movements. Their song is an 
unmusical effort which may be expressed by the syllables /v¢a, 
pita, pita, ker-cher, ker-cher. 

The nest is a rather bulky affair—of dried grasses and strips 
of banana bark, having the entrance on the side. It is placed, 
as a rule, in a thickly-leaved tree, preferably an orange tree, not 
more than ten feet from the ground. Young just from the nest 
were seen March 13. A female seen April 6 was gathering nest- 
ing material, and another seen April 18 was pulling an old nest 
to pieces and using the material to build a new one. 


16. Arbelorhina czrulea (Z.).—GREEN-LEGGED GRAMPO. 
GRIMPEREAU A PATTES SOUFRE. 


Careba cerulea TAYLOR, p. 81; LEOTAUD, p. 120. 
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This bird, like A. cyanea, was abundant in the blooming dors 
immortel, on the blossoms of which it was feeding. But from 
March 16, when the trees were practically out of bloom, until 
my departure, I saw only one bird. 


17. Arbelorhina cyanea (Z.).— RED-LEGGED GRAMPO. 
GRIMPEREAU A PATTES ROSES. 


Cereba cyanea TAYLOR, p. 81 ; LEOTAUD, p. 118. 

Early in March, when the dois immortel was blooming, this 
species was exceedingly abundant, feeding on the blossoms of 
these trees. By March 16th the trees had ceased blooming, 
and from that date until my departure this species was observed 
only four times. 


18. Chlorophanes spiza (Z.).— BLACK-HEADED | GREEN 
Honey SUCKER. VERT-VERT A TETE NOIRE. 


Chlorophanes atricapilla TAYLOR, p. 81. 
Dacnis spiza LEOTAUD, p. 122. 


Observed on only three occasions. 
19. Dacnis cayana (Z.).—VERDIGREE. VERT DE GRIS. 
TAYLOR, p. 81 ; LEOTAUD, p. 124. 


Observed on only two occasions. 


20. Dacnis plumbea (Za¢/.).—SuCRIER DES MANGLES. 
Mniotilta bicolor LEOTAUD, p. 180. 


Found only on the banks of the Caroni River, where it was 
apparently common, Its song is a pleasant, tinkling warble. 


Family VIREONIDZ.—VireEos. 


21. Cyclorhis flavipectus S¢c/.—Pir-Grikcue, 


Cyclorhis flavipectus TAYLOR, p. 81; L&OTAUD, p. 263. 
Cyclorhis flavipectus trinitatis ALLEN, Bull. Am. Mus. Nat. Hist. II, 1889, 
p. 131. 
A very common and generally distributed species, frequenting 
the trees in both the forest and partial clearings. It is a most 
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unwearying songster, and its notes can be heard from early morn- 
ing until late in the afternoon. Its song is a loud and musical 
whistle, consisting of seven notes delivered with much energy. 
If one answered the caller it would change the order of its notes 
until they became a refrain of the ordinary call. At times two 
birds would respond to each other in this way, continuing the 
performance for many minutes. Their notes were in a measure 
suggestive of those of Vireo noveboracensts. 

The Trinidad bird has been described by Dr. Allen as Cyclorhis 
flavipectus trinitatis (\. c.), but as Dr. Sclater’s type of flavipectus 
came from Trinidad (cf. orig. descr., P. Z. S., 1858, p. 448, and 
Cat. Bds. B. M., VIII, p. 320) the name ¢rinttatis becomes a pure 
synonym of that species. 

Specimens from Venezuela and Colombia, to which Dr. Allen 
restricted the name flavipectus, seem to me to be inseparable from 
the Costa Rican subflavescens. 


22. Vireo chivi agilis (Zich/.).—Prrir SirrLeur A TETE 
GRISE. 


Vireo olivaceus LEOTAUD, p. 250. 


Common. Its song closely resembles that of Vireo olivaceus, 
but is not so loud, and is delivered more slowly. 

Trinidad and Tobago evidently form the northern limit of the 
range of this species, while V. caéédris apparently does not nest 
south of Grenada. 


23. Vireo calidris (Z.).—GRrANpD SIFFLEUR A TETE GRISE, 


Vireo altiloguus LEOTAUD, p. 250. 


24. Hylophilus aurantiifrons Zaw,.—Perit GOBE-MOUCHE. 
Hylophilus insularis LEOTAUD, p. 186. 

Common in the forests and partial clearings where they frequent 
the trees. Several are generally seen together flitting about 
actively and uttering a cack note like that of the Ruby- 
crowned Kinglet. Their song is a warble, composed of six notes 
and suggesting a part of the song of V. olivaceus. 

On comparison with the type of H. aurantiifrons, my specimens 
show, as Dr. Gadow has suggested, that the Trinidad bird is not 
separable from that species. 
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Family HIRUNDINID£.—Swa.tows. 


25. Progne chalybea (Gm.).— Martin. HIRONDELLE 
NOIRE, 
Progne purpurea LEOTAUD, p. 92. 

Observed only at the mouth of the Cipero River, at Moruga, 
and in the Monos Boca. In the two last-named localities it was 
common and was nesting in crevices in the rocky cliffs. 


26. Atticora cyanoleuca (Vve7//.).—Swa.ttow. Hiron- 
DELLE A VENTRE BLANC. 


Hirundo cyanoleuca LEOTAUD, Pp. gO. 


27. Tachycineta albiventris (od¢.)—Swat.tow. Htron- 
DELLE A DOS VERT. 
Hirundo albiventer LEOTAUD, Pp. QI. 

Observed only at the mouth of the Cipero, where it was not 
uncommon, 


28. Chelidon erythrogaster (/Zodd.).—BarN SWALLOW. 
HIRONDELLE A VENTRE ROUX. 
Hirundo rufa LEOTAUD, p. 88. 

29. Stelgidopteryx uropygialis (Zawr.).— SwALLow. 
HIRONDELLE A VENTRE JAUNE. 
Cotyle uropygialis LEOTAUD, p. 94. 


Common on the coast and occasionally seen at the rest-house. 


Family TANAGRIDE.—TANAGERS. 


30. Procnias viridis ///—Biuve Manrie. Corrinca 
BLEU. 


Tersa ventralis L&OTAUD, p. 257. 


31. Euphonia violacea (/.).—Louis b’or SIMPLE. 
TAYLOR, p. 82 ; LEoTAuD, p. 306. 

Not uncommon. This bird easily takes first place among the 
limited number of Trinidad song-birds. Its song is a sweet, 
varied warble, which sometimes is continued fora minute or more, 
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Like the song of Sporophila grisea, however, it lacks in volume 
and can be heard only a short distance. 


32. Euphonia trinitatis S7rick/. 
CRAVATTE. 


CraviateehoOus DOR A 


Euphonia chlorotica LEOTAUD, p. 308. 


33. Euphonia nigricollis (V7er//.)—Lovuis b’or A TERETE 
BLEU. 
TAYLOR, p. 81. 
Euphonia aureata LEOTAUD, p. 310. 

34. Calliste desmaresti Gray.—WorTHLeEss. VERT-VERT 
A TETE CACO. 


TAYLOR, p. 82 ; LEOTAUD, p. 302. 


35. Calliste flaviventris vieilloti (.Sc/.)— VarircatTep 
TANAGER. DIABLE ENRHUME. 

Calliste vietllotii TAYLOR, p. 82; LEOTAUD, p. 303. 

Occasionally seen in pairs, threes or fours, but by no means 
common. ‘They are restless birds, and pass little time in one 
place unless attracted by their food, which seemed to consist 
largely of berries. I did not hear them utter a note. 


36. Calliste guttata (Cad.)—TiceR TANAGRA. ARRIVANT. 


TAYLOR, p. 82 ; LEOTAUD, p. 305. 


37. Tanagra cana sclateri (e7/.).—BLur-pirp. OlIsEAU 
BLEU. 


Tanagra cana TAYLOR, p. 82. 
Tanagra glauca LEOTAUD, p. 293. 
Tanagra sclatert RipGw. Proc. U.S. N. M. VII, 1884, p. 183. 

A very common species. They are very active, restless birds, 
almost constantly on the move. ‘They seem to prefer trees having 
little foliage, and alight on the bare branches, pausing only for a 
moment and then continuing their apparently objectless flight. 
Their call-note, which they utter when about to take wing, is an 
unmusical, long-drawn s-e-e-e-f, and their song is made up of the 
same unattractive sound. 

On March 15 I sawa nestling of this species following two 
adults, probably its parents. 
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38. Tanagra palmarum melanoptera (/ar¢/.).— 
PALMISTE. 


Tanagra melanoptera TAYLOR, p. 82. 
Tanagra olivascens LEOTAUD, Pp. 295. 
Tanagra palmarum RipGw. Proc. U. S. N. M. VII, 1884, p. 173. 


Very common. Pairs and small groups of three to six individ- 
uals could be seen at almost any time during the day. They are 
much on the wing, and resemble Zanagra c. sclateri in their 
nervous restlessness. 


They were particularly common in the do/s immortel, apparently 
feeding on the blossoms, Asa rule they alight on the tops of 
leafless trees, where they hop actively from limb to limb, flitting 
both wings and tail, and occasionally breaking into a chorus of 
song. Their notes resemble those of sc/afert, and consist of a 
sharp, metallic call-note which may be written swer, while their 
song is a rambling kind of weak, squeaky warble. 


39. Tanagra cyanocephala subcinerea (.S¢/.).—Buvur- 
HEADED TANAGRA. GROSBEC A TETE BLEU. 


Tanagra subcinerea LEOTAUD, p. 296. 


40. Ramphocelus jacapa magnirostris (/a/7.).—SiLver- 
BEAK. BEC D’ARGENT. 


Ramphocelus magnirostris TAYLOR, p. 82. 
famphopis jacapa LEOTAUD, p. 288. 


Very common. Generally four or five were seen together at 
the borders of second growth or in the dois immortel. Like the 
other Tanagers, they are active, restless birds. ‘The only note I 
heard is a hoarse cheep, very much like the call-note of a Song 
Sparrow (Melospiza fasciata). A nestling attended by the parents 
was seen on March 13. 


41. Pirangarubra (Zinv.).—SuMMER TANAGER. COTTINGA 
ROSE. 
Pyranga astiva LEOTAUD, p. 290. 

A specimen in the Léotaud Collection. 

42. Piranga hemalea S. & G.—Rurous TanaGer. Car- 
DINAL A GROS-BEC, 


Pyranga hepatica LLOVAUD, p, 291. 
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One specimen, apparently of this species, is in the Léotaud 
Collection. 


43. Pheenicothraupis rubra (/ec//.).—Carpina.. 


TAYLOR, p. 82. 
Tachyphonus ruber LEOTAUD, p. 297. 

Not uncommon. Unlike the other Tanagers, it was never seen 
in the clearings, but was found only in the forests, where it lives 
near the ground. In the subdued light of these localities the 
male appears to be brown in color. Their call is a sharp, pebbly, 
clicking note, which sometimes becomes a long, rolling call. 
They are shy birds, and can be approached only by using 
caution. 


44. Lanio lawrencei (.S¢/.). 

Tachyphonus atricapillus LAwR. Proc. Acad. Nat. Sci. Phila. 1868, p. 360. 
Lanio lawrencet Sci. Ibis, 1885, p. 272, Pl. vi, Fig. 2. 

The type of this bird, which Mr. Lawrence definitely states 
was killed by Mr. Alexander in Trinidad, still remains unique. 
I follow Dr. Sclater in placing it in Zamzo, though, as far as one 
can judge from this single immature specimen, it has little affinity 
in color with the members of that genus. 


45. Tachyphonus luctuosus Za/fr.— LirrLe Parson. 


PETIT PERE NOIR. 


Tachyphonus albispecularis LEOTAUD, p. 300. 


46. Tachyphonus rufus (Zodd.)—Parson. PéRE NoIR. 


Tachyphonus melaleucus TAYLOR, p. 82; RipGw. Proc. U.S. N. M. VII, 
1884, p. 173. 


Tachyphonus beauperthuyi LEOTAUD, p. 299. 

Very common. ‘They were generally seen in pairs which fre- 
quented the partial clearings and cacao groves. While perching 
they maintain a constant nervous flitting of the wings, an action 
which in the male shows the white lining of the wings conspicu- 
ously. The same mark is seen when the bird is flying. 


47. Chlorospingus leotaudi Chapm. 


Chlorospingus leotaudi CHAPM. Auk, X, 1893, p. 343- 
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Char. sp.—Apparently most like C. chrysogaster Tacz. in coloration, but 
much smaller, and with a larger bill. 


Description of Type (Coll. Am. Mus. No. 59,051, female, Princestown, 
Trinidad, March 28, 1893; Frank M. Chapman).—Crown and nape cinereous, 
washed with olive green ; back bright olive green ; wings and tail fuscous, the 
exposed margins of the feathers olive green ; auriculars cinereous ; throat and 
upper part of the breast pale grayish white, rest of the underparts bright yellow ; 
bill horn-black ; feet brownish black. Wing, 2.40; tail, 2.25; exposed 
culmen, .50 ; height of bill at anterior margin of nostril, .22 in. 


I have not seen a specimen of C. chrysogaster, described by 
Taczanowski from Peru. While evidently near C. /eotaudi, it 
belongs in the small-billed section of the genus (subgenus Hemi- 
spingus), and Taczanowski remarks that it is one of the smallest- 
billed species of the genus. C. /eofaud?, on the contrary, belongs 
in the large-billed section, and has a bill as large as any species 
with which I am familiar. Compared with C. ruérirostris, the 
bill is thicker, and horn-color instead of red ; the cinereous of 
the head does not extend as far down the nape, and the grayish 
white does not reach so far down the breast. I have named this 
apparently distinct species in honor of the late Dr. Léotaud, in 
recognition of his devotion to the study of ornithology. 

The specimen described was secured in the forest, and was the 
only one observed. 


48. Saltator albicollis V7e7//,—Gros-pec TACHETE. 
Saltator striatipectus LEOTAUD, p. 286. 


This species was observed only on Monos Island, where it was 
common. 


49. Saltator olivascens Ca/.—Gros-prc. 


TAYLOR, p. 83. 
Saltator icterophrys LEOTAUD, p. 285. 

A common species at the borders of the forest, where it fre- 
quented the tree-tops. Its song is unmusical, but possessed of 
decided character, and it is rather singular that it has not served 
asthe basis for a popular name, It may be almost exactly ex- 
pressed by the syllables pi//-giit-you, stt-giat-yeu, followed by 
some indeterminate warbling. 
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Family FRINGILLID-4.— FIncu_Es, 
SPARROWS, ETC. 


50. Spinus cucullata (Sz«ns.)—CoLorapo. 


Two individuals were seen on Monos feeding on the fruit 
of a large cactus. They are said to be common there at times. 

This species is given by neither Taylor nor Léotaud, but 
* Trinidad’ specimens are included in the Catalogue of the Birds 
of the British Museum, Volume XII. 


51. Spiza americana (Gm.).—DitckcissEL. MoINrAU. 
Euspiza americana LEOTAUD, p. 314. 

There are three specimens of this bird in the Léotaud Col- 
lection. 


52. Volatinia jacarini splendens (4/.).—Biack FIncu. 
PETIT CICI-ZEBE NOIR. 

Volatinia jacarina TAYLOR, p. 83. 
Tiaris jacarini LEOTAUD, p. 312. 

Common in flocks in the grasses of uncultivated cacao groves. 
The white shoulder-mark can be seen when the bird is on the 
wing. 

While ex route from Trinidad to Grenada a female of this 
species boarded our steamer. We were then about halfway 
between the islands. The bird was in an exhausted condition, 
and was caught without difficulty. We anchored about half a 
mile off the harbor of St. Georges, Grenada, where I have no 
doubt the bird went ashore, as I did not see it after leaving the 
island. 

This instance is of interest in showing how certain South 
American species may have originally been introduced on islands 
near the mainland. 


53. Sporophila grisea (Gm.).— GrasspirD. Cici-ziBe 
GRIS. 
Spermophila intermedia TAYLOR, p. 83. 
Spermophila cinercola LEOTAUD, p. 319. 

Common, frequenting the same localities in which O. /orrtdus 
was found. 
[February, 1894.) 
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This was one of the few birds met with which deserves the 
name of songster. Its song is musical, varied and well-sustained, 
and reminded me of the songs of both a Mocking-bird and a 
Canary. If this song possessed volume the bird would take high 
rank as a vocalist, but unfortunately it is uttered in such a weak 
tone that it is not audible more than too feet. Furthermore, the 
bird does not seem to sing frequently, and its song is, therefore, 
apparently unknown to the natives. 


54. Sporophila lineola trinitatis (.S/arjc).—GRaAssBIRD. 
Cici-zEBE A CRAVATTE NOIRE. 


Spermophila bouvrenoides LEOTAUD, p. 318. 


55. Sporophila gutturalis (Z/c//.).— Grasspirp. Ci¢t- 
ZEBE A VENTRE JAUNE. 


Spermophila gutturalis LEOTAUD, p. 321. 


Observed on five occasions. 


56. Sporophila minuta (Z.).—Grasspirp. Cici-zepe A 
VENTRE ROUX, 


Spermophila minuta TAYLOR, p. 83; LEOTAUD, p. 322. 


There was comparatively little ground near the rest-house 
suitable for Finches, and this species was observed on five oc- 
casions. 


57. Oryzoborus torridus (.Scop.).—Cici-zier A Dos Nor. 


Pitylus torridus LEOTAUD, p. 283. 


Common near the borders of low, bushy second-growth, in 
which, on being alarmed, it sought refuge. When perched it 
frequently flits its wings in a quick, nervous manner, and this 
action displays conspicuously their white under surface. I heard 
no call-note or song from this species. 


58. Oryzoborus crassirostris (Gm.).—Grassrirp. Gros 
CICI-ZEBE NOIR, 
Spermophila crassirostris LEOTAUD, p. 316. 

Only one was secured. 
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Family ICTERID&.—BLackesirps, ORIOLES, 


CASSIQUES, etc. 


59. Ostinops decumanus (/a//.).—Cassieur. Cacique 
HUPPE., 

Ostinops cristatus TAYLOR, p. 83. 
Cacicus cristatus LEOTAUD, p. 271. 

Locally common in the forests. The life-history of this species 
would no doubt filla volume. It is a bird of marked character, 
and its notes and habits are of more than usual interest. There 
were no birds resident in the immediate vicinity of the rest-house, 
and for this reason I had no opportunity to study the species 
closely. During March and April they were nesting. Their nests 
were generally placed at the extremity of the upper branches of 
forest trees. In riding from the rest-house through the forest to 
Moruga, a distance of twelve miles, I saw some fifteen trees 
bearing nests of Ost/nops, all of which were apparently occupied. 
One tree held twenty-six of these long, pendulous structures, 
and in addition six nests of Casszcus. ‘The largest nest I meas- 
ured was four feet in length. In building them the birds seem 
to work from the inside. ‘They enter the holes very quickly, in 
reality flying into them. 

Henry C. Warner, Esq., the Warden of Savanna Grande, who 
has had many years experience in Trinidad forests, called my 
attention to the fact that these birds nearly always place their 
nests upon a tree having a smooth bark, and I noted only one 
exception to this apparent rule. The object of the birds in 
selecting trees of this nature is presumably to find security from 
the attacks of tree-snakes or nest-robbing mammalia. 

The notes of these birds are among the strangest I have ever 
heard. Many of them suggest the singular vocal performances 
of the Great-tailed Grackle (Qu/scalus macrourus). They squeak, 
squawk, quack, chuckle and whistle in indescribable ways. The 
male, bending his head low and ruffling his plumage, utters a 
long-drawn, creaking call, which resembles the sound produced 
by chafing trees ina gale. Then he strikes his wings together 
over his back, producing a crackling sound like the snapping of 
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branches. Other notes are as mellow as those of a cuckoo-clock, 
When flying their rapid wing-beats sound like the paddles of a 
distant side-wheel steamer striking the water. 

Their favorite food consisted of the fruit of the ‘agalee’ or 
“cupey’ tree. 


60. Cassicus persicus (Z.).—Cornpirp. MERLE A CROU- 
PION JAUNE. 

TAYLOR, p. 84; LEOTAUD, p. 273. 

This species was found in about the same numbers as Ostinops 
decumanus, which it resembles in habits. Its notes are somewhat 
similar in character to those of that species, but are easily dis- 
tinguishable. Its nests are much smaller than those of Ostznops, 
and measure about one foot in length. Young, just from the 


nest, were seen March to, but the species was still nesting late in 
April. 


61. Icterus xanthornus (Gyw.).— CAROUGE. 
TAYLOR, p. 84; LEOTAUD, p. 275. 


Common about cacao groves and partial clearings. They are 
particularly fond of the blossoms of the banana, and _ also fre- 
quent the blooming immortel trees. Their song consists of six 
high flute-like notes, but they rarely sing more than two notes at 
atime. Their call-note is a sharp, harsh weet, weet. Several 
nests seen on Monos Island were pendulous, one foot in length, 
and were placed about twenty-five feet from the ground. 


62. Molothrus atro-nitens (Ca/.).—LirrLe BLACK STARE. 
PETIT MERLE NOIR, 
Molothrus bonariensis LEOTAUD, p. 277. 

Not common. The note of the male is a bubbling twitter, 


sufficiently like that of AZ. ater to show at once the generic rela- 
tionship of the singer. 


63. Agelaius icterocephalus (Z.).—YrL_iow-HEApED Ca- 
ROUGE. MERLE A TETE JAUNE. 


Xanthosomus icterocephalus TAYLOR, p. 84. 
Chrysomus icterocephalus L&OTAUD, p. 281. 


Seen only at the mouth of the Cipero. 
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64. Liestes guianensis (Z/.).—So.pier-pirp. RovuGE- 
GORGE. 


TAYLOR, p. 84. 
Letstes americanus LEOTAUD, p. 279. 


A few were seen at the mouth of the Cipero. 


65. Quiscalus lugubris Swaivs—Trinipap Boar-rait. 
MERLE A QUEUE EN BATEAU. 


TAYLOR, p. 84. 
Quiscalus barita LEOTAUD, p. 268. 


This bird was taken only at the mouth of the Cipero. 


66. Cassidix oryzivora (Gm.).— BLACK CorNn-pBiIRD. Tai- 
RICO. 

Scaphidurus ater LEOTAUD, p. 269. 

Not uncommon in or near cornfields. The only note I heard 
was of a cracked, reedy character. An adult male in full breed- 
ing plumage has the feathers of the sides of the neck much 
lengthened, forming, when erected, a ruff an inch in length. 


Family TYRANNIDE.—FLycarcuers. 


67. Fluvicola pica ( Sod/.).—Wipnow. Veuve. 
TAYLOR, p. 85 ; LEOTAUD, p. 205. 

Common at the mouth of the Cipero, but only a few were 
observed near the rest-house, where they frequented the vicinity 


of brooks in the forest. ‘They seemed to be silent birds, and on 
no occasion did | hear them utter a note. 


68. Arundinicola leucocephala (Z.).—WuitrE- HEADED 
Wipow. VEUVE A TETE BLANCHE. 
LEOTAUD, p. 207. 


Two were observed at the mouth of the Cipero. 


69. Platyrhynchus mystaceus insularis 4//en.—Broap- 
BILL. (GOBE-MOUCHE A BEC PLAT. 


Platyrhynchus cancromus LEOTAUD, p. 243. 


A rather rare species. It frequents the denser undergrowth in 
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the forests, where even on the brightest days a semi-gloom pre- 
vails. Its note is a sharp, unexpectedly loud feed. 

The nature of this bird’s haunts suggests that its remarkably 
broad bill and large mouth may assist it in catching insects, and 
that they are thus analogous to the large mouth and rictal bristles 
of the night-feeding Caprimulgidz. 


70. Mionectes olivaceus Zaws.—Goper-MOUCHE VERT. 


fo 5) 


Elania striaticollis LEOTAUD, p. 23 
There is one specimen in the Léotaud Collection. I have 
compared it with the type of J7. olivaceus Lawr. 


71. Mionectes oleagineus (Zic/7.).— Gosr-MOUCHE ROUS- 
SATRE. 


TAYLOR, p, 85. 
Elania oleaginea LEOTAUD, p. 235. 


A not common species, frequenting second-growth. 


72. Myiopatis semifusca (.S¢/.). 
Phyllomyias semtifusca TAYLOR, p. 86. 


I found thisspecies only on Monos Island. 


73. Ornithion pusillum (Caé.).—Prrir TILLon. 


Camptostoma imberbe TAYLOR, p. 86. 
Mytopatis pusilla LEOTAUD, p. 234. 


Not common. It seems to be more of a gleaner, like the 
Vireos, than a typical Flycatcher. Its note is a musical fe-oo. 

74. Elainea gaimardi (v’O7é.).— Perirv ‘TILLON A HUPPE 
BLANCHE, 

Elania fallax LLOTAUD, p. 236. 

A common species in the forests, second-growth and cacao 
groves. Its callisa soft pee-a-wee, which might be easily mistaken 
for that of Contopus virens. 

75. Elainea pagana (//ch/.).—Wuitk-turTeED PrTCHARY. 
TILLON. 


TAYLOR, p. 86. 
Myiobius martinicus LEOTAUD, p. 224. 


A very common species at the borders of the forests and in 
the cacao groves. It is an active bird, and with crest erect 
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seems to be constantly on the alert. Its notes, consisting of a 
hoarse, scolding whistle, followed by a Phoebe-like chattering, 
are frequently uttered. It is by no means a typical Flycatcher, 
but seems to feed quite as much on fruit as on insects. A female 
shot on April 14 was laying. 


76. Legatus albicollis (V7e///.).— Buack - BANDED PET- 
CHARY. GOBE-MOUCHE A BANDEAU. 
Myiobius leucophaius LEOTAUD, p. 227. 


There is one specimen in the Léotaud Collection. 


77. Sublegatus glaber Sel. 


Found only on Monos Island. 


78. Myiozetetes sulphureus (.S/7x). 


One of two specimens seen at La Brea was taken. 


79. Rhynchocyclus flaviventris (//ved).— BRoap - BILL. 
GOBE-MOUCHE A DOS VERT. 
Platyrhynchus flaviventris LEOTAUD, p. 247. 

A common inhabitant of the forests and second-growths, where 
it frequents the lower trees. Its note is a loud, high s-e-e-e-e-f. 


80. Rhynchocyclus sulphurescens (.S//x).—BRoab-BILL. 
TILLON A LARGE BEC. 

Platyrhynchus equinoctialis LEOTAUD, p. 245. 

Not uncommon in the forests. 

A nest of this species, found April 17, is a remarkable struc- 
ture. It is composed of leaf-stems, vegetable fibres and black 
rootlets woven firmly together, and was hung from near the end 
of aslender branch about fifteen feet from the ground. It is 
twelve inches in length and five in width at its widest part. ‘The 
outline of one side is nearly straight, of the other convex. The 
curve of this side meets an imaginary perpendicular line drawn 
from the upper to the lower end of the nest, two inches from the 
lower end, and is then continued in a line parallel to the other 
side, but three inches from it. The lower end, therefore, forms a 
neck two inches in length and two in internal diameter, which 
constitutes the entrance to the nest, while the nest itself is placed 
in the convexity of the curved side. ‘The plan of the structure 
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is therefore similar to that seen in the nests of some Weaver- 
birds, but is, as far as | know, unique among the Flycatchers. 
Its object is obviously protection from the attacks of tree- 
snakes and nest-robbing opossums. 

When found it was not quite completed, and both birds were 
present, though only one seemed to be at work. They entered 
the tubular mouth of the nest in full flight, but with such un- 
erring aim that their passage caused the structure to sway but 
slightly. 


81. Pitangus sulphuratus (Z.) — Qu’es?-cr-gu’IL-piT A 
BEC ETROIT. 

Pitangus rufipennis TAYLOR, p. 86. 
Saurophagus sulphuratus LEOTAUD, p. 210. 

This species is one of the commonest and most generally dis- 
tributed birds of ‘lrinidad. It is a very noisy bird, and its 
rather harsh call, from which it receives its local name, with other 
rolling, chattering notes, are among the most characteristic 
sounds of the Trinidad bird-world. It is one of the first birds 
to call in the morning and the last to be heard at night. The 
notes of the first caller are the signal for a chorus of Quw'est-ce- 
qu'il dits, which echo from every side. ‘Their favorite haunts are 
the more open growths or partial clearings, and they are always 
to be found in the cacao groves. Here they place their nests in 
the main crotch of the immortel trees at a distance of about 
twenty feet from the ground. The nesting season is evidently 
along one. On my arrival I found completed nests, and new 
ones were being made at the tithe of my departure. They are 
large structures, composed of fine, dry grasses rather loosely put 
together, and are arched over, the entrance being on one side. 
Both sexes work in their construction, and I have seen one bring 
material to its mate who was on the nest adjusting it. 

Three specimens of this bird are clearly referable to Pitangus 
sulphuratus rather than to P. derbianus rufipennis. ‘The tail 
feathers have only a very slight margin of rufous on their outer 
webs, while on the primaries this color does not reach to the 
vane of the feather. ‘These parts are therefore less marked with 
rufous than in the northern 7. derééanus, It is obvious then that 
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the birds cannot be referred to P. @. rufipennis, in which the 
rufous markings reach the maximum. For comparison with the 
Trinidad specimens I have had numerous examples of derdianus 
from Mexico, one of P. d. rufipennis from Bogota, and two from 
Santa Martha, while of P. su/phuratus | have one specimen from 
each of the following localities: El Pilar, Venezuela ; the Esse- 
quibo River; and Cayenne (the type locality). 


82. Myiodynastes audax (Gm.).—Pipiri. 


TAYLOR, p. 86. 
Mytobius audax LEOTAUD, p. 219. 


Not uncommon in pairs in the forests. Its note is a harsh 
chatter. 


83. Megarhynchus pitangua (Z.).—Quv’rs?-cE-QU’IL-bDIT 
A BEC LARGE. 


TAYLOR, p. 86. 
Megarhynchus chrysogaster LEOTAUD, p. 208. 


Apparently not common. Its notes are a hoarse, chattering 
whistle, easily recognizable from those of Pvtangus sulphuratus. 


84. Myiobius nzvius (Zodd.)—YELLOW-CRESTED PET- 
CHARY. GOBE-MOUCHE A HUPPE JAUNE. 

Myiobius crysoceps LEOTAUD, p. 222. 

Not uncommon. Unlike other Flycatchers it did not frequent 
the forests or second-growths, but preferred brush-lots or grass- 
grown fields, choosing much the same locations in fact as Syna/- 
Jaxis lived in. The nature of its haunts suggests protective 
coloration, as the explanation of this bird’s rather unusual color. 
The brown of its upper surface rendered it much less conspicu- 
ous than the green color of the tree-haunting Flycatchers would 
havedone. It generally perched near the ground and remained 
quiet for many minutes, while uttering its simple, rolling, twitter- 
ing notes 


85. Empidochanes cabanisi (Zéo/aud).— Liorvaunp’s 
PETCHARY. 
Empidonax cabanisi LEOTAUD, p. 232 ; SCLATER, Ibis, 1867, p. 108. 


Ochtheca arenacea SCL. & SALV. P. Z. S. 1877, p. 20. 
Empidochanes arenaceus Sci. Cat. Bds. Brit. Mus. XIV, 1888, p. 217. 
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I found this species only on Monos Island, where it is not 
uncommon. 

An examination of Léotaud’s specimens shows that his Amfi- 
donax cabanisi is the same as Sclater and Salvin’s Ampidochanes 
arenaceus, and as Léotaud’s name has ten years’ priority, it must 
replace the one subsequently given. 

An Empidochanes from Tobago in the American Museum Col- 
lection is apparently so distinct from the Trinidad species that I 
have no hesitation in describing it as 


86. Empidochanes cabanisi canescens, subsp. nov. 


Char. sp.—Similar to £. cabanisi, but upperparts grayish brown without any 
tinge of greenish or yellowish ; wing-coverts much paler, and underparts with 
scarcely a trace of yellowish. 

Description of Type (Coll. Am, Mus. No. 42,760 é7s, male, Tobago, May ; 
Ober).—U pperparts dull grayish brown, becoming browner on the rump ; tail 
of nearly the same color as the back, the outer webs of the feathers with slight 
brownish margins ; wings somewhat darker than the tail, the outer edge of the 
first primary and of the secondaries margined with sandy grayish, the lesser 
and greater coverts tipped with pale isabelline ; a white superciliary line ; auri- 
culars grayish ; throat dirty white, breast grayish ; belly white, with an almost 
imperceptible yellowish saffusion ; flanks grayish. 


For comparison with the type I have two specimens of cada- 
nist from Trinidad, and one from Venezuela. The Venezuelan 
specimen is practically identical with those from Trinidad. 


87. Empidonax lawrencei 4//e7.—GREENISH-BELLIED PET- 

CHARY. GOBE-MOUCHE A POITRINE VERDATRE, 

ALLEN, Bull. Am, Mus. Nat. Hist. II, 1889, p. 150. 

Myiobius flaviventris LEOTAUD, p. 229. 

Octhaca faviventris LAWK, Ann. N, Y. Acad. Sci, IV, 1887, p. 60, 

Not uncommon, but confined exclusively to the forests. Its 
note is described in my journal as fee, ce-dee, dee-dec-dee, given 
with a kind of fur/ing sound. 

Comparison with the unique type of “2. dawrence’ shows that 
my specimens should be referred to that species, the habitat of 
which has been before unknown, ‘The relationships of this bird 
have been discussed by Dr. Allen (1. e.). 
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88. Contopus brachytarsus (.S¢/.).—Burr-peLiirp Per- 
CHARY. GOBE-MOUCHE A VENTRE JAUNATRE. 

Contopus bogotensts TAYLOR, p. 87. 
Myiobius virens LEOTAUD, p. 226. 

A common species, particularly interesting to me because of 
its resemblance in coloration to our C. zérens. ‘This resemblance 
is so close that Dr. Sclater remarks: “In some cases it is difficult 
to discriminate between this species and dwarfed or immature 
examples of C. wrens.’ In life, however, the two species would 
never be confounded. C-. wrens, as is well known, is a bird which 
frequents higher trees of the woods, where its musical fce-a-wee 
is a characteristic sound. C. drachytarsus, on the other hand, 
was not found in the forests, but favored more open growths, 
cacao groves being favorite resorts. Here it perched near the 
ground. I rarely saw it higher than twenty feet, while its call 
is an unmusical, low rolling twitter. 

On April 14 a pairwere seen building a nest ona dors immortel, 
about twenty feet from the ground. 


89. Myiarchus tuberculifer (70rd. & Lafr.)—Foot.isu 
PETCHARY. (GOBE-MOUCHE BRUN. 


Tyrannus tuberculifer D'ORB. & LAFR. Syn. Av. I, p. 43- 
Myiarchus tuserculi fer BERL. Ibis, 1883, p. 141. 
Myiobius stolidus LEOTAUD, p. 221. 
Myiarchus tricolor PELZ. Orn. Bras. 1869, p. 182. 
Myiarchus gracilirostris, ibid. p. 183. 
Myiarchus coalei Ripew. Proc. U.S. N. M. IX, 1886, p. 521 (type examined). 
Myiarchus nigriceps SCL. Cat. Bds. Brit. Mus. XIV, 1888, p. 258 (in part). 
A laying female taken April 24 was the only one observed. 
Comparison shows this specimen to be the same as A/yiarchus 
coalet, the type of which Mr. Ridgway has kindly loaned me. 
Both birds agree with a AZyiarchus collected by Goering at 
Merida, Venezuela, and labeled by Count von Berlepsch “ A/var- 
chus tuberculifer afr. & d’Orb.” The same ornithologist has 
examined the type of coa/ez, and on the back of the label I find 
the pencilled identification, “—=AZyiarchus tuberculifer Lafr. & 
d’Orb.”’ 
Dr. Sclater (Cat. Bds. Brit. Mus., XIV, p. 259), who has examined 
d’Orbigny’s specimens of tubercul/ifer in the Paris Museum, con- 
siders them to belong to either A/yiarchus atriceps or M. tricolor. 
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In size, however, judging from d’Orbigny’s description, they 
would seem to agree more closely with the latter. 

Count von Berlepsch has examined Von Pelzen’s types of JZ. 
tricolor and M. gractlirostris, and concludes that both are identi- 
cal with /ubercu/ifer of d’Orbigny, a name which he would apply 
to the birds with a sooty-black or brownish cap, “found in 
New Granada, Venezuela, [Trinidad], Guiana, Eastern Ecua- 
dor, Brazil, and Bolivia,” restricting the name nigriceps of Sclater 
to the d/ack-capped birds of Western Ecuador, Pern, and, I may 
add, Panama. Comparisons of specimens from Panama (Gal- 
braith) and Quito with those from Venezuela and Trinidad con- 
vince me of the correctness of Count von Berlepsch’s deter- 


minations. 


go. Myiarchus tyrannulus (47/7///.).—Bvack-piLLep Per- 
CHARY. OJISEAU FOU. 


Myiarchus ferox TAYLOR, p. 87. 
Myiobius nigriceps LEOTAUD, p. 231. 


Rare at the rest-house, where I observed it on only two oceca- 
sions, but common on Monos. Its song is markedly different 
from that of J7. crinitus. 


gi. Tyrannus melancholicus satrapa (//c/i/.).—Qu’'rsv- 
Ck-QU'IL-DIT A TETE GRISE. 


Tyrannus melancholicus TAYLOR, p. 87; RipGw. Proc. U. S. N. M. VII, 


1884, p. 173. 
Tyrannus verticalis et T. vociferans LEOTAUD, p. 213. 


Common ; frequenting clearings and the more open growth. 
Its favorite perch was on the wires of a telegraph line which ran 
through the forest to Moruga, and it seemed to be the only spe- 
cies which regularly used them. Its call is a long, twittering, 
Kingbird-like roll. 

Dr. Allen has recently discussed the relationships of this bird 
(Bull. Am. Mus. Nat. Hist., IV, 1892, p. 349). 

92. Tyrannus rostratus S¢c/. — Qu’rest-ce-Qu’IL-pir A 
VENTRE BLANC. 


TAYLOR, p. 87. 
Tyrannus magnirostris LEOTAUD, p. 215. 


93. Milvulus tyrannus (/.). — SWALLow-raiLep FLy- 
CATCHER, LONGUE-QUEUE. 


LEOTAUD, p. 217. 
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Family PIPRIDAZ.—Manakins. 


94. Pipra aurocapilla (Z7ch/.) —MANAKIN A TETE D’oR. 


LAYLOR, p. 87. 
Pipra erythrocephala LEOTAUD, p. 255. 

This beautiful little bird is not uncommon, and a few were 
observed nearly every day. They were generally found on a low 
tree bearing small berries, which grew at the border of the forest 
just back of the rest-house. They took these berries as Trogons 
do, by flying at them and picking them off while on the wing. 
They also feed on insects, which they capture after the manner 
of Flycatchers. One male passed the entire day among the 
rafters at the rest-house. He seemed perfectly at home, and flitted 
from one perch to another while in pursuit of the insects gathered 
there. 

Their note is a short, sharp twitter, not frequently uttered. 


95. Manacus manacus (/.).—WaAsHERWOMAN, CASSE-NOI- 
SETTE. 


Chiromacheris manacus TAYLOR, p. 87. 
Pipra gutturalis LEOTAUD, p. 253. 


A not uncommon species. They were generally found in and 
at the berders of the forests, where they haunt the lower growth 
of bushes. They were frequently found in small companies of 
four to six individuals. Their chief food seemed to be small 
berries, which they picked while on the wing, thus resembling 
Pipra aurocapilla in feeding habits. 

This bird possesses unique gifts as a musician. It produces 
no less than four different sounds in as many different ways. 
The first is vocal, and consists of a short, sharp twitter, very much 
like that uttered by ?. aurocapilla. The second is presumably 
made by snapping the mandibles together. It can be closely 
imitated by quickly breaking a dry twig about the size of a lead- 
pencil. This is heard only when the bird is on the wing. ‘The 
remaining two sounds are produced by the wing-quills. I find 
them described in my journal as follows: “The presence of 
Manacus is as frequently announced by the bird’s whirring, buzz- 
ing flight as by a sight of the bird itself. ‘This sound, which can 
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be easily heard at a distance of fifty feet, seems to accompany 
even the shortest flight... . The whirring is apparently occasioned 
by the four outer attenuate primaries, as in other birds having 
feathers of this description. The buzzing, however, appears to 
be produced in an entirely different manner. The same sound 
can be made by simply opening and closing the wing of a freshly- 
killed bird. This action causes the edge of the wide, stiffened 
outer margins of each secondary to rub over the inner margin of 
the feather next to it. The result is a slight grating sound of the 
same character, but of course lower in tone than the buzzing 
produced by the bird in flying.” 

I afterwards held wounded birds by the bill, and in fluttering 
their wings they made both the whirring and the buzzing sounds. 

Being thus so singularly gifted, anacus,as might be expected, 
proved an exceedingly interesting bird. I regret that I could not 
determine the significance of the snapping sound, which is ap- 
parently reserved for special occasions. I heard it only when a 
number of the birds were together, when, evidently animated by 
the same motive, they hopped and flitted about in the under- 
growth. 

Such a scene is described in my journal under date of April 
5: “An interesting bit of bird-life had for its actors four Mana- 
kins (AZanacus). ‘Three were in adult male plumage, the fourth 
was in female plumage, but, to my surprise, proved on dissection 
to be an immature male. The birds were in the lower bushes at 
the edge of the forest. They were all uttering, in an excited 
way, their sharp, twittering call, at the same time they were 
jumping back and forth from bush to bush, buzzing and whirring 
at every wing-stroke, and frequently, with each jump, making 
the sharp snapping sound. Sometimes two birds would engage 
in what seemed a desperate combat; at others, the activity of 
all would reach a maximum, and the result was the strangest 
chorus of bird * music’ I have ever heard.” 


family COTINGID.E.—CorTINnGAs. 


96. Tityra cayana (/.).—Biackcar. Béneépicrin. 


L£OTAUD, Pp. 239. 
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Not common. I found it only in the forests, where it fre- 
quented trees bearing fruit, on which it fed. ‘The only note I 
heard was a loud, reedy cac&, not unlike that which can be pro- 
duced with a duck-eall. 


97. Pachyrhamphus albogriseus Sv/. 


TAYLOR, p. $7. 


98. Pachyrhamphus niger Sf/v.— Biack Harpbpeak. 
Becpbu. 
TAYLOR, p. 87. 


Tityra nigra LEOTAUD, p. 241. 


Not common. It seemed to favor second-growths. 


99. Chasmorhynchus variegatus (Gym.).— BELL -pirD. 

Conc. CApucin. CAMPANERO. 

Chasmorhynchus niveus TAYLOR, p. 88. 

Chasmorhynchus variegatus SCL. Ibis, 1866, p. 407; 242d. 1867, p. 108. 
Procnias variegata LEOTAUD, p. 259. 

Procnias nivea LEOTAUD, p. 261. 

As Dr. Sclater remarks, there is doubtless but one species of 
Bell-bird in ‘Trinidad. Mr. Taylor’s record was not based on 
specimens of wveuvs, nor are there specimens of this species in 
the Léotaud Collection. 

From many sources I was told that the Campanero was fre- 
quently heard in the Moruga forests. I made several trips to 
localities said to be favored by it, but was not fortunate enough 
to meet with one. 


Family DENDROCOLAPTID.-E.—W oop- 
CREEPERS, OVENBIRDS, ETC. 


too. Sclerurus albigularis Swasvs. 


On three occasions I met with single individuals of this bird. 
They were on the ground in the forest, and uttered sharp, metal- 
lic notes of alarm. 


101. Synallaxis cinnamomea (Gm.).—GutourT! DES JONCS. 
Synallaxis ruficauda LEOTAUD, p. 155. . 


This species was met with only at the mouth of the Cipero River. 
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102. Synallaxis albescens Zemm. Guiouvl. 
Synallaxis ruficapilla LEOTAUD, p. 153. 

A not uncommon species in the tall grasses of some unculti- 
vated cacao groves or clearings. It clings to the grass stalksin a 
manner which reminds one of a Marsh Wren. Its song, which 
is uttered with great persistency, consists of two wheezy notes 
twice repeated, thus: wér-chee, wer-chee. On being alarmed it 
has a sharp rolling twitter. 

The immature bird of this species differs from the adult in 
lacking the rufous cap and wing-coverts, and in being washed 
with brownish below. 


103. Synallaxis terrestris /avd—GuI0UTI A GORGE GINGA, 


Synallaxis cinerascens LEOTAUD, p. 152. 


104. Xenops rutilus //ch¢—Perir GrimPevur. 
TAYLOR, p. 85 ;, LEOTAUD, p. 156. 


105. Dendrocincla merula meruloides (Za/r.).—LirtLe 
CACAO INSECT-PECKER. PETIT MANGEUR DE CACAO, 
Dendrocops meruloides LEOTAUD, p. 167. 

A common species in the forests and cacao groves, where it 
resembles a Creeper inhabits. It is apparently avery silent bird; 
the only notes [ heard from it were a low chiA, chith. 


106. Dendrocolaptes altirostris /¢ofauvd.—CHARPENTIER 
A BEC COURBE., 
LEOTAUD, p. 166. 

The type of this species, according to Léotaud, was submitted 
to Lafresnaye, who considered it a valid species. It is not now 
represented in the Léotaud Collection. 


107. Dendrornis susurrans (/ard.).— Cacao INsecr- 
PECKER. MANGEUR DE CACAO. 


TAYLOR, p. 85. 
Nasica sussurans LEOTAUD, p. 160, 


Common. It frequents the forests and cacao groves, and is 
generally seen in pairs. It secures its food not by drilling, as do 
Woodpeckers, but from crevices in the bark, ete., as do the true 
Creepers (Certiia). ‘The usual call of this species is a short £éé- 
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you, so exactly like the call of a High-hole (Co/aptes auratus) that 
were the two birds calling it together it would not be possible to 
distinguish them by their notes. Inaddition to this call it has a 
loud, musical piping whistle, composed of quarter notes. ‘This 
greatly resembles the call of Ga/bu/a, but is louder. 

My series is very uniform in coloration, and, beyond a slight 
difference in intensity of coloration, presents little variation. 


108. Dendroplex picus (Gm.).— MANGROVE PECKER. CHAR- 
PENTIER DES MANGLES. 


Dendrocolates picus LEOTAUD, p. 164. 


109. Picolaptes albolineatus (Z«/r.). — CHARPENTIER 
RAYE. 
Picolaptes lineaticeps LEOTAUD, p. 158. 


Observed on only two occasions. 


Family FORMICARIID.4%.—AnvT-BirDs. 


110. Thamnophilus major lze7//—Coucou. 


TAYLOR, p. 85. 
Thamnophilus stagurus L&OTAUD, p. 266. 


A common species, living in the lower growth in and at the 
borders of the forest. My experience with it may be given by 
several quotations from my journal : 

“March 15.—I identified this evening the call of 7hamnophilus 
major. ‘The bird was thirty feet from the ground in a tree in the 
forest. Its low call commenced very slowly and deliberately, 
chih—chith—chih, getting faster and faster, until one could not 
distinguish the syllables, and ending quite unexpectedly in a 
long, drawn out chad, so unlike the preceding notes, I could not 
believe, at first, that they were uttered by the same bird.” 

A bird seen on April 6 seemed by its actions to explain the use 
of the concealed white dorsal patch of this species. ‘To quote 
again from my journal : “ ‘lwo males were wooing a female. She 
remained in the undergrowth, while, most of the time, they were 
in the lower trees above her. Her preference I had no means of 
knowing, but certainly there was no question as to which was the 


most valorous of the males. One was a cringing, cowardly fellow 


[ February, 1894.) A 
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who made no attempt at display, and uttered a whining note as 
the other chased him about. The other was a most gallant wooer. 
After a vigorous rush at his ever-fleeing rival he would pose, 
presumably for the benefit of the modest brown bird below him. 
Throwing out his breast, he raised his head until the bill pointed 
slightly backwards, and remained this way for several seconds. 
It was a position typical of the vaunting, defiant conqueror. His 
crest was raised, his red eye glared, and in the centre of the back 
was a distinct white line, which at times increased to a large 
round spot. ‘This was visible both when he was at rest and on 
the wing, and was evidently displayed as an adornment. In the 
other male it was not visible.”’ 


111. Thamnophilus doliatus (Z.).—Pinrape_. 
TAYLOR, p. 85; L&oTAUD, p. 264. 

A very common bird at the borders of the forests and in 
thickets of second-growth, beyond which, except for occasional 
visits to neighboring cacao groves, it was never seen. ‘The calls 
of both sexes are alike. Their common note is a long-drawn 
rolling call, resembling in character, but easily distinguishable 
from, that of 7. major. It is not concluded by the singular chaar 
of major, but doliatus has a somewhat similar note which it utters 
without reference to its regular call. This is a hoarse cda@r, and 
‘might be mistaken for the caw of a Fish Crow. At times it 
utters also low croaks. 


112. Thamnophilus cirrhatus (Gm.).—CHARBONNIER. 


Thamnophilus atricapillus TAYLOR, p. 85; RipeGw. Proc. U.S. N. M. VII, 
1884, p. 173. 
Formicarius cirrhatus LEOTAUD, p. 195. 
This bird was found more or less commonly at all points on 
the coast which I visited, but was not seen in the interior. 
It resembles 7. do/iatus in habits, and the only call I heard was 
not unlike the rolling call of that species. 


113. Dysithamnus mentalis spodionotus (.Si7/7. & Godm.). 
This bird was found in small companies of not more than six 
individuals in the lower trees in the forests. ‘They were generally 
associated with Myrmotherula axillaris. ‘Their call, of three or 
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four low, sweet notes, is given by both sexes. It is Thrush-like 
in tone, and resembles the soft, querulous alarm notes of a Robin 
(Merula migratoria). 

Adult males agree with the description of this race in being 
nearly concolor above, and in having the underparts without an 
olivaceous wash. 


114. Myrmotherula axillaris ( Ve///.) —Pevir CHARBONNIER. 


TAYLOR, p. 85. 
Formicarius axillaris LEOTAUD, p. 194. 


Found in the forests, where, in company with Dyszthamnus, it 
frequented the lower trees. The only note I identified was a 
low cack. 


115. Formicivora intermedia Cad. 
TAYLOR, p. 85. 


116. Myrmeciza longipes’ albiventris Ciapm.—Prrtiv 
FOURMILIER. 


Myrmeciza longipes albiventris CHAPM. Auk, X, 1893, p. 342 (preliminary 
descr.). 
Formicarius longipes LEOTAUD, p. IgI. 


Char. subsp.—Similar to Myrmeciza longipes (Swains.), but somewhat 
smaller, and with the flanks and abdomen but slightly or not at all washed 
with cinereous. 

Description of Type (No. 59.329, Coll. Am. Mus. Nat. Hist., adult male, 
Princestown, Trinidad, March 10, 1893; Frank M. Chapman).—Back and 
exposed surface of the wings rufous brown, tail slightly darker, crown and hind- 
neck darker than the tail, bordered laterally and anteriorly by cinereous ; 
. throat, breast, cheeks and ear-coverts black ; sides of the breast with a slight 
cinereous wash ; abdomen white, sharply defined from the black breast ; sides 
washed with fulvous brown, heavier on the flanks and crissum ; feet and legs 
flesh color, bill black ; anterior parts of the skin of the head and throat in life 
deep, dull blue. Female similar to the female of longipes. 


1 The Sentinental form of ihe bird fx ime been iow nas Myrmeciza longifes (Vieill. ) 
Count von Berlepsch has shown, however, that Vieillot’s description undoubtedly does not 
apply to this bird, and he has therefore renamed it Myrmeciza swainsoni Berl. In doing 
this, Count von Berlepsch considers that the Drymophila longifes of Swainson, while answer- 
ing exactly to the Myrmeciza longipes of authors, is a synonym of the unrecognizable J/ymo- 
thera longifes of Vieillot. 1 cannot agree with this decision, and prefer to accept Swainson’s 
name, the synonymy of which will stand as follows: 


Myrmeciza longipes ( Swazvs.). 
Drymophila longip~es Swatns. Zool. Journ. 1824, II, p. 152 (not My mothera longipes ViBILL. 
Nouv. Dict. XII, 1817, p. 113). 
Myrmeciza longipes of most authors. 
Myrmeciza swainsont BERL. Ibis, 1888, p. 130; SALV. & Gop. Biol. Cent. Am. II, p. 229. 
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Ten males from Trinidad compared with two from Panama 
and one from Carthagena show that while the characters on which 
this new form is based are slight, they are constant and easily 
recognizable. 

This is a very common species in the vicinity of the rest-house. 
It is found in pairs in the second-growth, and also in the dense 
undergrowth at the borders of the woods, but I never saw it in 
the depths of the forest. It passes most of the time on the 
ground, gleaning among the leaves, with which it harmonizes so 
exactly in color that unless its breast is turned toward one it is 
exceedingly difficult to distinguish the bird from its surround- 
ings. ‘They are unsuspicious birds, and by using a little caution 
one can approach to within a few feet of them. The call of the 
male is a loud, ringing whistle. The first note is the highest and 
loudest ; the call then descends, and at the same time decreases 
in volume and rapidity. It has all the swd@denness of the calls of 
some Rails, and when heard at short range is a startling perform- 
ance. The female, as far as I could learn, does not utter this 
call, but at its conclusion she frequently adds an appreciative 
twitter. Although so much of a ground bird, this species does 
not walk but hops. 


117. Rhamphoccenus melanurus trinitatis (/ess.).— 
ECHELETTE. 

Rhamphocanus trinitatis LESSON, Rev. Zool, 1839, p. 42. 
Rhamphocenus melanurus LEOTAUD, p. 168. 

A not uncommon bird, frequenting in pairs low second-growth 
or the smaller trees at the border of the forest. It is a nervous, 
active little bird, constantly on the move, and its long tail is 
twitched about with all the energy of a Wren. Its call is a 
monotonous, high, rattling, metallic trill. 

The ‘Trinidad bird is well deserving of recognition as a race. 
It resembles me/anurus in the coloration of the underparts, but 
has the head, nape, cheeks and sides of the neck rufous brown, as 
in R. rufiventris. 


118. Heterocnemis nzvia (Gm.).—BiCASSINE A RIVIERE, 


Formicarius lineatus LLOVAUD, p. 192. 
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At the rest-house this species was rather rare, and was found 
only near brooks in the forest. On the banks of the Moruga and 
Caroni Rivers they were apparently common in the mangroves. 
As far asmy experience goes they are shy, active, nervous birds, 
reminding me in their movements of a Water Thrush and the 
Carolina Wren. ‘They feed on the shore of the brooks or from 
projecting roots, twitching out water-soaked leaves with a flirt of 
‘the bill. Their notes are sharp and metallic, resembling some- 
what those of Sc/erurus, or, when joined in a long rattling call, 
they suggest a similar performance by the Carolina Wren. 


I19. Formicarius analis saturatus (A/d/ew.). — Coa- 
BOIS. 


Formicarius saturatus RipGw. Proc. U.S. N. M. XVI, 1893, p. 677. 
Formicarius hoffmanni LEOTAUD, p. 187. 

This species is found only in the forests, where it is not uncom- 
mon, but is much more frequently heard than seen. Its usual 
call consists of four loud, clear, flute-like whistles; the first is 
the highest and longest, the last three are about one-third the 
length of the first. Occasionally the concluding notes are re- 
peated many times, and are then given more rapidly. When 
heard in the depths of the dark, silent forest the musical notes 
of this bird are sure to command the attention of the most unob- 
servant. The bird readily responds to even a poor imitation of 
its call, and walks rapidly towards the point at which its supposed 
friend or foe is stationed. I was struck not alone by the 
promptness with which they replied, but by the ease with which 
they located the position of the caller. On one occasion, while 
watching for Agoutis from a hunter’s perch in the forest, I 
answered a Coq-bois which was whistling not nearer to me than 
seventy-five yards. I called only once, but in a few minutes the 
bird came directly to me, and, pausing almost beneath my perch, 
called frequently, at the same time looking anxiously from side 
to side. After circling about for several minutes it started to 
return by the same route it had come, but on my whistling it at 
once came back to me. 

The Coq-bois is preéminently a ground bird. It is difficult to 
make it fly, and it takes wing only as a last resort. Its flight is 
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then short, and resembles somewhat that of a Sora Rail (Persana 
carolina). It walks quickly and gracefully over the fallen leaves, 
sometimes mounting fallen logs, but never, so far as I observed, 
perching in the branches of bushes or trees. When walking, and 
even when feeding, the tail is carried erect at right angles to the 
back, and the reddish brown crissum is then a conspicuous 


character. 


Order MACROCHIRES. 


Hummingbirds, Swifts, Goatsuckers, ete. 


Family TROCHILIDZ.—HuMMINGBIRDs. 


120. Glaucis hirsutus (Gm.). — BROWNBREAST. COLIBRI 
BALISIER. 

Glaucis mazeppa VAYLOR, p. 90. 
Polytmus hirsutus LEOTAUD, p. 139. 

One of the most common species of Hummingbirds. They 
frequented only the lower-growth, and I do not remember ever 
having seen one more than fifteen feet from the ground. ‘Their 
favorite resort was among the luxuriant ‘wild bananas’ 
(/feliconia), in or at the borders of the forests, from the flowers 
of which they obtained a large part of their food. 

These flowers average one and one-half inches in length, are 
slightly curved in shape, and have the petals tightly wrapped 
together about the pistils. ‘They stand upright in rows in the 
conspicuous /fe/iconia cups. In probing them the Hummingbirds 
insert their bill by a downward thrust, made from a position 
above the flower, and then let their body fall to a level below that 
of the top of the flower. ‘They are enabled to assume this posi- 
tion through the curved shape of their bill, which corresponds 
exactly to the curve of the flower. ‘This method of feeding is so 
marked a characteristic of this species, as | observed it, that it 
seems not improbable that the habit has resulted in modifying 
the shape of the bird’s bill. At times they alight on the edge 
of the cup, and probe the flower more at leisure, 


a 
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They also feed on insects taken from the under sides of leaves. 
These were captured with the tongue, which is capable of being 
extended an inch beyond the tip of the mandibles. 

On rare occasions I| heard this species sing a weak song. 


121. Pygmornis longuemareus (JZess.).—Co.iprit A RA- 
QUETTE. RATCHETTE. 


‘ 
TAYLOR, p. 91; LEOTAUD, p. 128. 


Found in about the same numbers as Glauce7s hirsutus, which it 
closely resembles in distribution and habits. 

This species has asong of decided character. The circum- 
stances under which I first heard it may best be described by a 
quotation from my journal under date of March 2: “As I 
entered a growth of low ‘roseau’ palms I was attracted by a 
chorus of squeaky voices, which at first I attributed to Arbelor- 
hina. ‘They seemed to be near the ground and very close to me, 
but, look as carefully as I would, I could see neither birds nor 
moving leaves. Finally, after several minutes, I espied a tiny 
Hummingbird perched on a twig about ten feet from me, and one 
foot from the ground. He was quivering with song. His bill 
was upraised, and his body trembled with the violence of his 
vocal effort. It was not much of a song, as songs go, but fora 
Hummingbird it was a remarkable performance. It consisted of 
seven notes, swer-c-e-e-c-e-wer, the first six the same, the last ac- 
cented and lower. 

Not less interesting than the bird’s song was its surroundings. 
This species is a dull, brownish bird with only a faint greenish 
tinge on the back, and is thus without the brilliant colors of other 
Hummers. The space beneath these low palms was partly filled 
with hanging or fallen dead, brown palm leaves. It was among 
these Pygmornis was perching. It was not too dense to see for a 
distance of twenty feet in any direction, but so exactly did the 
bird harmonize with its surroundings in color that even when 
within a few feet of me it was almost invisible. Their songs 
came from every side, a chorus of them, but only by the closest 
scrutiny and with help from my negro guide could I see birds 
which were singing vigorously and continuously within ten feet 
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of me. Where the palms merged into other undergrowth the 
Hummers were no longer seen. 

Subsequent experiences seemed to show that although the 
species was generally distributed, this locality was a favorite one 
for it, and asa rule I always found at least a few birds singing 
there. 


122. Phaethornis guyi (Zess.).—BRIN-BLANC. 
TAYLOR, p. 90; LEOTAUD, p. 129. 


Not common, and always found in the depths of the forest, 
where it lived near the ground. 


123. Lampornis violicauda (edd/.)—Manco Hummer. 
PLASTRON. 


Lampornis mango TAYLOR, p. 91. 
Polytmus mango LEOTAUD, p. 131. 


Observed commonly only while the bois immortel was blooming. 


124. Lampornis gramineus (Gm.).—RoscaL. Hausse- 

coL. WOoscat. 
EAYLOR SDs Ox. 
Lampornis dominicus LECTAUD, p. 132. 

125. Florisuga mellivora (Z.)—Jacopine. 

TAYLOR, p. QI. 
Topaza mellivora LEOTAUD, p. 141. 

Very common about the blooming bois immortel, but after they 
had passed out of blossom it was rarely observed. Its white tail, 
when the bird was on the wing, was generally spread to the 
utmost, while the white collar was also frequently displayed. 

Two specimens, one nearly adult, the other obviously a bird 
of the year, have the outer pair of tail-feathers without black 
tips; the next pair have a black terminal spot on their inner 
web, and a narrow black margin along the greater part of the 
outer web ; the remaining pairs are broadly tipped with greenish 
blue, and more or less margined with blackish. 


126. Lophornis ornatus (Aoedd/.).—WuiskeRANDO. Co- 
QUETTE. HUPpPE-COL, 


TAYLOR, p. 91. 
Mellisuga ornata LEOTAUD, p. 148. 
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127. Calliphlox amethystina (Gm.).—Améruiyste. 


Calothorax enicurus LEOTAUD, p. 143. 


128. Chrysolampis mosquitus (Z.).—Rusry anv Topaz. 
RUBIS-TOPAZE. 
TAYLOR, p. 92. 
Mellisuga moschita LEOTAUD, p. 145. 

A female was secured at the rest-house, and an adult male 
observed on the Caroni River. 


129. Petasophora delphine (Zess.).—BLur-karep Hum- 
MER. COLIBRI A OREILLES. 


Polytmus delphine LEOTAUD, p. 134. 


130. Floricola longirostris (Vrec//.)—Carmine. GorGE 
CARMIN. 


Fleliomaster longirostris TAYLOR, p. 92. 
Mellisuga longirostris LEOTAUD, p. 147. 


131. Agyrtria chionipectus (Gow/a)—WHITE- BREAST. 
COLIBRI A GORGE BLANCHE, 

Thaumantias chionipectus TAYLOR, p. 92. 
Polytmus chionopectus LEOTAUD, p. 140. 

Not uncommon. A nest of this species, found March 3, was 
about twelve feet from. the ground, saddled on a small twig near 
its end. Only one bird, presumably the female, was ever seen 
near the nest. She apparently began to sit about March 5. I 
did not learn on what date the one young bird was hatched, but 
it left the nest April to. 


132. Polytmus thaumatias (Z.).—PrARL. VERT-PERLE. 


Chrysobronchus virescens TAYLOR, p. 92. 
Polytmus viridis LEOVAUD, p. 135. 


133. Amazilia erythronota (Z/ess.).— EmeraLp. Rat- 
MONDE. 


Erythronota antiqua TAYLOR, p. 92. 
Polytmus erythronotus L&OTAUD, p. 137. 


Not common. 
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134. Eucephala cerulea (Ve7//.)—Sapuir. 


TAYLOR, p. 92. 
Hylocharis cerulea LEOYAUD, p. 150. 


The commonest of the tree-haunting Hummers. 


135. Chlorostilbon atala (Zess.). 
TAYLOR, p. 92. 

136. Panyptila cayanensis (Gm.).—HIRONDELLE A GORGE 
BLANC. 

Cypselus cayennensis LEOTAUD, p. 81. 

Common at La Brea, the only locality at which it was observed. 

137. Chztura cinereiventris lawrencei A/dyw.—Rain- 
BAT. PETITE HIRONDELLE A CROUPION GRIS. 

Chetura lawrencei et C. cineretventris lawrencet RipGw. Proc. U. S. Nat. 
Mus. XVI, 1893, p. 43- 
Acanthylis oxyura LEOTAUD, p. 84. 

Less common than Chetura spinicauda, with which it was found 
associated. 

138. Cheztura spinicauda Zemm—Rain-bat. HtRoNn- 
DELLE A CROUPION GRIS. 

Acanthylis poliourus LEOTAUD (in part). 

Common in scattered companies of ten to thirty individuals, 
which night and morning coursed rapidly over the forests and 
clearings, generally out of gunshot. ‘Their notes resemble in 
character those of our Chetura pelagica, but they are not so loud 
and are less frequently uttered. 


139. Chztura polioura ( 7vmm.).—HIikONDELLE A CROUPION 


GRIS. 
Acanthylis poliourus L&OTAUD, p. 86 (in part). 


I secured one specimen at La Brea. 

140. Hemiprocne zonaris (S/aw).—RINGED GRowRIR. 
HIRONDELLE A COLLIER BLANC, 
Acanthylis collaris LEOTAUD, p. 83. 

141. Cypeloides rutilus (/%e///.) —HikonDeLLe A COLLIER 
ROUX. 
Hirundo rutila LEOTAUD, p. 87. 


There is one specimen in the Léotaud Collection. 
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142. Chordeiles acutipennis (Aod/.)—Nicuruawk. En- 
GOULEVENT A QUEUE FOURCHUE. 


Chordetles minor LEOTAUD, p. 76. 


143. Nyctibius jamaicensis (Gm.).—Poroo. Gros En- 
GOULEVENT. 

Nyetibius pectoralis TAYLOR, p. 90. 
LEOTAUD, p. 70. 

There is an animal in the Trinidad forests whose call is so in- 
expressibly sad that it affects even the negroes, and they have 
given to its author the name of “ Poor-me-one,” meaning, “ poor 
me, all alone.” ‘hese words express in a measure the hopeless 
sorrow of a voice which is so sweet and human in quality that it 
might easily be considered a woman’s rich contralto. This im- 
pressive call is heard only at night. At the rest-house I heard it 
only on moonlight nights, and then at infrequent intervals. It is 
generaliy supposed to be uttered by the little Ant-eater (Cyclothu- 
rus didactylus), which, for this reason, is commonly known as 
Poor-me-one. I am told, however, by Mr. Albert B. Carr of 
Trinidad, a gentleman who is very familiar with the animals of 
the forests, that the Poor-me-one is in reality a Goatsucker, and 
that he has shot the bird in the act of calling. Unfortunately 
the bird was not preserved, so for the present its specific identity 
must remain in doubt. I have placed these remarks under Vyc- 
tibius for the reason that Waterton’s description of the “ largest 
Goatsucker in Demerara” with little doubt refers to what in Trini- 
dad is known as Poor-me-one. Gosse, however (Birds of Ja- 
maica), does not describe this call, and as it does not seem 
possible that so close an observer could have overlooked it, it is 
probable Waterton may have erred in his identification. 


144. Lurocalis semitorquatus (Gm.).—ENGOULEVENT A 
TACHES ROUSSES. 
TAYLOR, p. 90. 
Lurocalis gouldii LEOTAUD, p. 74. 

145. Podager nacunda (V7er//.)—Nacunpa. ENGOULE- 
VENT A COLLIER BLANC. 


Podager nacauda LEOTAUD, p. 79. 
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146. Nyctidromus albicollis (Gm.)—ENGOULEVENT Des 
CHEMINS. 


Nyctidromus guianensis TAYLOR, Pp. 90. 
Caprimulgus albicollis LEOTAUD, p. 72. 


Common. Its notes resemble those of the Texan J. a. mer- 
ril/i, but are not so loud and lack the bass undertone. They 
feed at night in the roads and footpaths, and for this reason are 
called by the natives by a Spanish name meaning Watchman of 
the Road. This habit causes their notes to be popularly trans- 
lated as: ‘/ sée you, I ste you, or, who aré you, who are you, while 
a less frequent and very different call is also excellently given 
as: ‘J work, I work, [ work—well, 

147. Steatornis caripensis /wmb.—GuAcHARo. Diaps- 
LOTIN. 


TAYLOR, p. 88; LEOTAUD, p. 65; RipGw. Proc. U. S. N. M. VII, p. 173; 
HoORNADAY in Standard Nat. Hist. IV, 1885, p. 386. 


May 5 I visited the Guacharo cave on Huevos Island described 
by Mr. W. 'T. Hornaday (I. c.), but I can add nothing to his 
excellent description of it. I estimated the number of birds in 
this cave at 200, a number which I find corresponds with that 
given by Mr. Hornaday. A female secured was laying, and my 
guide, Mr. Morrison, the discoverer of the cave, of whom 
Kingsley wrote over twenty years ago, was of the opinion that 
the birds nested more or less every month in the year. 

A second cave which I visited is situated on the main island 
of Trinidad in the first Boca. It contained apparently not more 
than fifty birds. There is no beach or floor in this cavern; the 
water reaches to its innermost parts, and as the walls are pre- 


cipitous I was unable to explore it for nests. 


148. Chloronerpes rubiginosus (.Swe//s.).—BLUE-HEADED 
WooDPECKER. CHARPENTIER A TETE BLEUE. 
TAYLOR, p. 93; L&OTAUD, p. 339. 

Much less common than Dendrobates kirkii, which it greatly 


resembles in habits. 
149. Dendrobates kirkii (J/a//.).—IlairiLe Rep-HEApED 
WoopPpECKER. PETIT CHARPENTIER A TETE ROUGE, 


Chloronerpes kirkii LEOTAUD, p. 341. 
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Common. Its call, a strong, high, penetrating chee, chee, chee, 
was heard nearly every day. 


150. Celeus elegans (J/ii//.).—YrLLow-HEADED Woop- 
PECKER. CHARPENTIER A TETE JAUNE. 


Celeus cinnamomeus TAYLOR, p. 93; LEOTAUD, p. 338. 


I51. Campephilus melanoleucus (Gm.).— Bic Rep- 
HEADED WOODPECKER. CHARPENTIER A TETE ROUGE. 
Dryocopus albirostris LEOTAUD, p. 334. 


Three were secured. 


152. Ceophleus lineatus (Z.).—BLack-THROATED Woop- 
PECKER. CHARPENTIER A GORGE RAYEE. 
Dryocopus erythrops TAYLOR, p. 93. 
Dryocopus lineatus LEOTAUD, p. 336. 


Not uncommon. 


153. Momotus swainsoni Gray.—Kinc or THE Woops. 

Hourou. 
TAYLOR, p. 88. 
Momotus bahamensis LEOTAUD, p. 96. 

This is apparently an uncommon bird in the vicinity of the 
rest-house. I observed it on only three occasions, and it was 
unknown to the natives. One bird, which I watched for some 
time, made a low, clucking sound, which was accompanied by a 
quick, but deliberate wagging of the tail from side to side. Oc- 
casionally this motion was varied by a rapid, circular sweep, when 
the pendulum-like wagging was resumed. 


154. Ceryle americana (Gm.).—RED-BELLIED KINGFISHER. 
MARTIN-PECHEUR A POITRINE ROUGE. 

LEOTAUD, p. I12. 
Chloroceryle americana TAYLOR, p. 88. 

A few pairs were seen on the Caroni, Cipero, and Moruga 
Rivers, and one pair frequented a small stream in the forest near 
the rest-house. On one occasion the male of this pair was 
perched on a stump over the brook, holding in his bill some food. 
The female came and alighted near him, and he immediately 
passed the delicacy over to her. 
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Their call when on the wing is a sharp, rattling twitter, not in 
the least resembling the call of C. a/cyon. When they alight this 
is changed to a rapid, excited ¢/cking, like the ticking of a clock 
which has been disturbed. Gradually this decreases in rapidity 
and volume, and in less than half a minute ceases. 


155. Ceryle superciliosa (Z.).—LirT_e KINGFISHER. PETIT 
MARTIN-PECHEUR. 
LEOTAUD, p. IT4. 
Chloroceryle superciliosa TAYLOR, p. 88. 


156. Ceryle alcyon (Z.).—BrL_rep KINGFISHER. MARTIN- 


PECHEUR A CEINTURE BLEUE. 


LEOTAUD, p. 108. 


157. Ceryle amazona (Za/¢/.).— AMAZON KINGFISHER. 
M ARTIN-PECHEUR A LONG BEC. 


LEOTAUD, p. III. 


158. Ceryle torquata (Z.).—Greatr KINGFISHER. GROS 
M ARTIN-PECHEUR. 


LEOTAUD, p. 106. 


159. Trogon collaris Mre///—Co.LLarep TROGON. CouRou- 
COU A VENTRE ROUGE. 


TAYLOR, p. 88 ; LEOTAUD, p. 103. 


This species was found in the forest six miles south of the 
rest-house, where | shot one individual and observed another. 
Its notes were a soft coo-coo, like those of 7. 2rédts, but they were 
uttered so slowly my attention was at once attracted by them. 


160. Trogon viridis Zinn—Couroucoval. GRAND Cou- 
ROUCOU A VENTRE JAUNE. 


TAYLOR, p. 88; L&oTAuD, p. 98. 


Common. It frequents the denser parts of the forest, and 
rarely, if ever, makes extended flights. I have seen them, how- 
ever, cross a small clearing, when their flight was strong and 
undulating, like that of a Goldfinch (Spinus tristis). ‘The call of 
both sexes is alike, and consists of a melancholy coo, coe, repeated 
rather slowly many times. ‘They feed on fruit, which they pick 


 —————— 


‘ 


1894.] Chapman on the Birds of Trinidad. 63 


on the wing. Perching neara tree bearing their food, they 
make dashes at it, and then, like a Flycatcher, return to their 
perch to swallow it. From an experience with a wounded bird, 
I should judge that the sharp serrations on both mandibles are 
of great assistance to Trogons in this mode of procuring food. 


161. Trogon meridionalis Swains.—LitrLe YEeLiLow- 
BELLIED TROGON. PETIT COUROUCOU A VENTRE JAUNE. 


Trogon sulphureus LEOTAUD, p. I0t. 


Quite as common as 7. viridis, with which it was associated. 
Its notes are similar in tone to those of 7° zr/d7s, but are uttered 
more rapidly, and almost exactly resemble the long, rolling call of 
our High-hole (Co/aptes auratus). 


162. Galbula ruficauda Cvz.—Jacamar. 
TAYLOR, p. 88 ; LEOTAUD, p. 116. 


A not uncommon bird at the borders of and in the forests. Its 
appearance, at first sight, would seem to support its reputation 
for stupidity, but closer observation will, I think, induce one to 
believe that these birds are by no means so stupid as they have 
been said to be. 

They are the most expert ‘ Flycatchers’ I have ever seen, and 
this, in spite of the fact that the shape of their bill would seem 
better to fit them for almost any other mode of existence.  Sit- 
ting all drawn in on a dead limb, generally near the ground, they 
may be compared to a set spring. Their watchfulness permits 
no insect to pass in safety. They maintain a constant lookout, 
turning the head quickly from side to side, above, or even half- 
way around. ‘The dart into the air is made with wonderful celer- 
ity. Sometimes it is straight up, again at various angles, and 
they go as far as thirty to thirty-five feet from their perch. Asa 
rule they return to the same perch after each sally, and may 
occupy this for many minutes. 

As they rest they utter a singular call—a loud, clear, piping 
whistle, not unlike the call of a lost duckling. This is delivered 
in a variety of ways. Sometimes it is given as a single whole 
note, when it may be repeated at intervals of a second for min- 
utes ata time. ‘The dart into the air for an insect interrupts this 
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musical reverie only momentarily, and, on returning to their 
perch, the plaintive calling is continued. At other times their 
notes are uttered more rapidly, and may rise into a high, prolonged 
trilling. This may be ground out as revolutions of sound, when 
the effect is most peculiar. 


163. Crotophaga ani Z/nv.—Tickpirp. MERLE CoRBEAU. 


TAYLOR, p. 92; LEOTAUD, p. 355. 


Common in the cacao groves and second-growth, in flocks of 
six to twelve individuals. They were nesting in April, but I 
succeeded in finding only one nest. This was loosely made of 
sticks placed in the centre of a vine-covered limb, about twenty 
feet from the ground. It was completed about April 14, but 
although birds were generally seen at or near it, it was appar- 
ently not occupied at the time of my departure. 


164. Crotophaga major Gmw.—Marsu Tickpirp. Gros 
MERLE CORBEAU. 
TAYLOR, p. 93; L&OTAUD, p. 358. 


165. Diplopteryx nzvius (Z.).—Trinité. TRINITE QUATRE 
AILES. 

TAYLOR, p. 93; LEOTAUD, p. 343; RrpGw. Proc. U. S. N. M. VII, 1884, 
p. 173. 

A common, rather shy bird found in and near thicket-grown 
clearings. It passes much of its time on the ground, but fre- 
quently ascends to the topmost branches of the smaller trees to 
call. Its calls are also uttered from the ground. ‘They are given 
more or less throughout the day, and were among the most 
pleasing and characteristic bird-notes heard near the rest-house. 
They are of two kinds, and one is heard quite as frequently as 
the other. Both are ina minor key; the first consists of two 
notes, the second half a tone lower than the first. The second 
call is translated by the negroes as chloé, chloé, chloé-dead, chloé- 
dead. 

On one occasion, while watching one of these birds walking 
over some recently burned ground, I was surprised to observe a 
most singular action. ‘The bird walked rapidly for a few yards, 
then stopping, raised and lowered its crest and turned the black 
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feathers of the alula forward until they pointed toward the 
breast. This was repeated several times, and I find my observa- 
tion confirmed by Léotaud’s account, with which, at the time, | 
was not familiar. 


166. Piaya cayana (Z.)—Boocooroo. Coucou MANIoc. 
TAYLOR, p. 93; LEOTAUD, p. 346. 

Not common. I saw about a dozen individuals, which, with 
one exception, were in the forest. ‘Their flight is weak, and con- 
sists of short sails followed by intervals of flapping. The only 
note I heard was a sharp chick. 

167. Piaya minuta (Ve7//.).— Lesser Piaya. PETIT 
Coucou MANIOC. 

LEOTAUD, p. 348. 

Only six individuals were observed. In notes and habits they 

seemed to resemble the preceding species. 


168. Coccyzus melanocoryphus /e7//. — Rep-BELLIED 
PIAYA. CoOUCOU MANIOC A VENTRE ROUSSATRE. 


Piaya melacorypha L&OTAUD, p. 349. 


169. Coccyzus minor (Gm.).—MANGROVE Cuckoo, Cou- 
COU MANIOC GRIS. 


LEOTAUD, p. 353. 


170. Coccyzus erythrophthalmus § (J//7/s.). — Buack- 
BILLED CuCcKOO. COUCOU MANIOC A BEC NOIR. 


LEOTAUD, p. 352. 


171. Coccyzus americanus (Z.). — YELLOW - BILLED 
Cuckoo. CoucoU MANIOC AUX AILES ROUSSES. 
LEOTAUD, p. 350. 


A female was taken on Monos, May 4. 


172. Ramphastos vitellinus (//c/7.).—Toucan. 


TAYLOR, p. 93; L&OTAUD, p. 325. 


Common in the forests. Their call, a loud, harsh, double- 
noted whistle, was one of the characteristic notes heard at the 
rest-house. When calling the birds perch on the topmost limb 
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of one of the taller forest trees and utter their unmusical notes 
for many consecutive minutes. Generally two could be heard at 
the same time. It was not usual to see them make extended 
flights unless clearings interrupted the continuity of the forests. 
In crossing these their flight consisted of alternate flapping and 
sailing. About a dozen rapid strokes were followed by a short, 
downward sail. They seemed to be shy, silent birds when 
among the lower branches feeding, and I did not have an oppor- 
tunity to study their habits. Those seen in the trees were 
actively hopping from limb to limb, with their tails cocked up 
forming various angles with their backs, reminding one of gigantic 
Wrens. 


173. Ara makawuanna (Gm.).—PetTir ARA VERT. 
LEOTAUD, Appendix, p. 557. 

This species is given by Léotaud without remark. I did not 
meet with Macaws of any species, but received reliable informa- 
tion of the occurrence of some species of Ara, but whether the 
present or some other I could not determine with certainty. 


174. Amazona amazonica (Z.).—GRerEN PaRRoT. Gros 
JacquorT. 

Chrysotis, sp? TAYLOR, p. 94. 
Psittacus agilis LROTAUD, p. 327. 

Common, and like most Parrots very restless, spending much 
time on the wing. Their notes were loud and discordant, and, so 
far as I learned, consisted of two kinds, One was uttered by a 
pair of birds when on the wing or, less frequently, when at rest. 
The other was a far more complicated series of squawks, and was 
heard only when two or more pairs came together. 

A female, shot on March 4, had an egg in her oviduct ready to 
receive the shell. 


175. Pionus menstruus (Z.) — BLur-Heapep Parror, 
PERRUCHE A TERETE BLEUE, 
Psittacus menstruus LLOTAUD, p. 329. 

Common in pairs or small flocks of four to seven birds. They 
were generally seen passing over at a considerable height, and 
attracted attention by their notes. 
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176. Urochroma cingulata (Scof.). — SevEN-COLORED 
PAROQUET. PERRUCHE A SEPT COULEURS. 


Urochroma melanoptera TAYLOR, p. 94. 
Psittacula batavica LEOTAUD, p. 331. 


Common in flocks of from three or four to thirty individuals. 
Their notes, which consist of a kind of squeaking twitter, were 
heard only when the birds were on the wing. When at rest or 
‘feeding they were silent. It was then exceedingly difficult to 
distinguish them from the leaves of the tree in which they were 
perching, and unless a bird moved it was practically invisible. 
Their favorite food seemed to consist of the fruit of the ‘agalee 
tree, with the sticky juices of which their bills were generally 


, 


well covered. 

I received from independent sources reliable information that 
these birds lay their eggs in the nests of the ‘white ant,’ ‘ant- 
louse,’ or termite. These nests are very numerous, and are 
generally placed thirty or more feet from the ground. They 
resemble in appearance enormous wasps’ nests, and the Paroquets 
are said to deposit their eggs in holes which they make in the 
nest for this purpose. At the time of my visit the nesting season 
was presumably over, for I secured fully grown young of the 
year. 


177. Urochroma hueti (7Zemm.).—RED-WINGED  Paro- 
QUET. PERRUCHE AUX AILES ROUGES. 


Psittacula hueti LEOTAUD, p. 332. 


178. Strix pratincola 4/.— Barn Ow. CHOoUuETTE 
BLANCHE. 
L£OTAUD, p. 62. 

The sudden, hissing scream of this Owl was occasionally heard 
at night. 


179. Syrnium virgatum Cass—Tawny OwL. Cuar- 
HUANT. 
LEOTAUD, p. 60. 

An Owl frequently heard calling at night in the forest I 
imagine from its notes to have been this species, but unfortu- 
nately I did not succeed in securing a specimen. Its cry consisted 
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of the four notes, 266, 66, ho, hoo, the first three of equal 
length and on the same note, the last much lower. 


180. Megascops brasilianus ((Gm.). — Earep OwL. 
CHOUETTE A OREILLES. 

Ephialtes portoricensis LEOTAUD, p. 57. 

Only one specimen was secured. I did not succeed in identi- 
fying the call of this species. An Owl heard nightly in the forest, 
and said by the natives to be this bird, had a call which may be 
given as cook-er-re-coo, sometimes running off into a series of 
coos. ‘The call bears no resemblance to the trilling notes of our 
Megascops, but apparently is not unlike Hudson’s description of 
that of Megascops brasiliensis, as found by him in the Argentine 
Republic (Arg. Orn., I, p. 51). 


181. Pulsatrix torquata (Dawd.).— CoLLaRED OWL. 
CHOUETTE A COLLIER. 


Athene torquata LKOTAUD, p. 52. 


182. Glaucidium phalznoides ( Dawud. ).— Perire 
CHOUETTE. 

Glaucidium ferrugineum TAYLOR, p. 80. 
Athene phalenoides LEOTAUD, p. 54. 

An exceedingly common bird ; from the rest-house veranda I 
have heard five calling at the same time. ‘Their usual note is a 
softly whistled coo, resembling in tone that of the Cuban G/au- 
cidium, but the last-named bird utters this note about once every 
five seconds, while in Trinidad these little Owls cee four or five 
times a second. ‘Their call becomes therefore a series of rapidly 
repeated coos continued for fifteen or twenty seconds. At times 
this runs into a sharply whistled wort, whott, whoit, apparently 
analagous to but not resembling the high piercing notes of the 
Cuban species, This, as in G. sijz, is sometimes accompanied 
by a twitching of the tail. The ‘Trinidad bird, while frequently 
heard during the day, called in numbers only at night and was 
thus nocturnal rather than diurnal, contrary to the habit of the 
Cuban bird. 

The negroes consider this species a bird of ill-omen, and trans- 
late its rapid cooing as an invitation from the Evil One to “come, 
come, come,” ete. 
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My specimens represent both extremes of the red and gray 
phases ; in the former, with the exception of an indistinct black- 
ish collar on the nape, the head, back and tail are rich reddish 
brown absolutely without spots or bars; while in the gray phase 
all the feathers of the head have a terminal and subterminal 
elongate, whitish spot ; there is a nuchal collar; the feathers of 
the back and rump are more or less spotted with white, and the 
‘ tailis banded with numerous broken white bars. These extremes 
are connected by other specimens intermediate both in color and 
pattern of marking. 


183. Sarcoramphus papa (Z.).—KinG Corpeau. Rol DES 
CorRBEAUX. 
LEOTAUD, p. TI. 
Cyparchus papa TAYLOR, p. 79. 

184. Cathartes aura (Z.).—CrprRos CorBEAU. CORBEAU A 
TETE ROUGE. 
TAYLOR, p. 78 ; LEOTAUD, p. 2. 


Common about the rest-house. 


185. Catharista atrata (Bartr.).—Town Corpeau. Cor- 
BEAU. 


Cathartes atratus TAYLOR, p. 77. 
Cathartes fetens LEOTAUD, p. 2 


This is the common Buzzard of the towns, and in Port-of-Spain 
is particularly abundant and tame. When a struggling flock 
were fighting in the main street over some savory morsel, it 
was almost necessary to kick them aside when passing through 
the street. Their usefulness as scavengers is unquestioned, but 
their habit of perching on the roofs of houses is a serious cause 
of annoyance to people owning cisterns used for rain-water. 
Many of them roost in the trees in Marine Square in the city, 
from which they sail forth on their day’s exploring at about 
four A. M. 

186. Ictinia plumbea (Gm.).—PLuMBerous Kirk. GaApiLANn 
BLEU. 

LEOTAUD, p. 42. 

Common, and for a Hawk remarkably tame. Their favorite 

perch was on the topmost branch of a dead or leafless tree, from 
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which point of vantage they would swoop down on the unwary 
birds below. ‘Two birds selected perches near the rest-house, 
where they passed the day maintaining a constant outlook for a 
possible victim below. At sunset they retreated to the forest to 
pass the night. ‘This species could always be approached with- 
out difficulty, and on two occasions I have had them swoop down 
to secure a bird which I had shot. 

One newly occupied nest was found in March, and another in 
April. They were small, rather formless structures of sticks, 
placed in the main crotch of a tree about twenty feet from the 
ground, 


187. Elanoides forficatus (/.).—Scissor-TAILeD KITE, 
(QUEUE-EN-CISEAUX. 
Nauclerus furcatus LEOTAUD, p. 30. 


Observed on two occasions. 


188. Rostrhamus sociabilis (V7e///.).—Hook-pittep Kire. 
GABILAN A BEC CROCHU. 


Rostrhamus hamatus LEOTAUD, p. 31. 


189. Circus maculosus (/7e///.).—Harrier. GABILAN A 
LONGUE QUEUE, 


Circus macropterus LEOTAUD, p. 49. 


190. Buteo abbreviatus Ca/.—Smaut Biack Buzzarp. 
PETIT GABILAN NOIR. 


Buteo sonocercus LEOTAUD, p. 9. 


191. Urubitinga urubitinga (Gm.).—EaGLr-Hawk. Gros 
GABILAN NOIR, 


Morphnus urubitinga LEOTAUD, p. 14. 


192. Urubitinga anthracina (//c//.).— Buack Hawk, 
GABILAN NOIR. 


Astur unicinetus LEOTAUD, p. 44. 


. 


193. Urubitinga albicollis (Za//.).—GaAniLan A bos NoIR, 


Buteo albicollis TAYLOR, p. 79. 
Buteo pecilinotus LEOTAUD, p. 7. 
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194. Asturina nitida(Zath.)—SprcktrD Hawk. GaBiLANn 
GINGA. 
TAYLOR, p. 8o. 
Astur nitidus LEOTAUD, p. 46. 

195. Harpagus bidentatus (Zats.)—Toornrep Fatrcon. 
GABILAN A DEUX DENTS. 


LEOTAUD, p.,28. 


196. Gampsonyx swainsoni /7g.—Brown Hawk. Gri- 
GRI. 


Gampsonix swainsontt LEOTAUD, p. 41. 


197. Leptodon unicinctus 7e¢mm.—GaABILAN BLEUATRE. 
Cymindts unicinctus LEOTAUD, p. 36. 
Cymindis pucherani, ibid. p. 40. 

198. Leptodon cayenensis (Gm.).—Gu1ana Hawk. Gasi- 
LAN A TETE BLEUE. 
Cymindts cayanensts LEOTAUD, p. 34. 

Several were observed and two secured. With the exception 
of Letinta plumbea, Hawks were not common near the rest-house. 
I saw probably but two species in addition to those identified. 


199. Spizaetus mauduyti (Daud.)—CresTep SPIZAETUS. 
GABILAN A HUPPE. 
Spizaétus ornatus LEOTAUD, p. 10. 

200. Spizaetus tyrannus (/V/ed).—SpeckLED-LEG SpPIzAk- 
Tus. GABILAN A PATTES GINGA. 


Spizaétus braccata LEOTAUD, p. 12. 


201. Falco peregrinus anatum (4o0z.)—Duck Hawk. 
GABILAN RAYE. 
Falco peregrinus TAYLOR, p. 80. 
Falco anatum LEOTAUD, p. 22. 

202. Falco fusco-czrulescens (Ve7//.).—BLACK-BELLIED 
FALCON. GABILAN A POITRINE NOIRE. 
Hypotriorchis femoralis LEOTAUD, p. 24. 

While traveling by rail from Port-of-Spain to Princestown, I 
looked from the window of the carriage and saw a small /alco— 
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the species I could not determine—flying with the train and about 
sixty feet above it. For some time it maintained the same rela- 
tive position, then suddenly, and with great swiftness, darted 
ahead and was lost to view. A few minutes later I observed a 
Hawk of the same species occupying the same position above the 
train as the one which had just disappeared. As I watched it 
this bird also darted ahead of the train. It was not long before 
a third Hawk was seen over the train, and, like its two predeces- 
sors, it suddenly shot forward. I then began to suspect that the 
three Hawks were in reality but one, whose object in following the 
train was to secure the small birds startled from near the track by 
our approach. ‘The performance was repeated several times, and 
my surmise in part sustained by seeing the Hawk actually dive 
into a thicket just ahead of the engine. Indeed, it appeared 
that the train, ike a spaniel, flushed the birds for the Hawk, 
which was ‘ waiting-on’ overhead. 

This explanation is further supported by a notice in the * Jour- 
nal’ of the Trinidad Field Naturalists’ Club (Vol. I, p. 133), 
where Mr. Caracciolo records the fact of a Hawk seen by Dr. 
Morton which “ pounced upon” small birds frightened from a 
certain thicket by a passing train. ‘The habit has been observed 
by Mr. Hudson in the Argentine Republic, where, he states, 
Duck Hawks follow horsemen in order to secure the small birds 
flushed from the grass by the horse. 


203. Falco deiroleucus 7¢mm.—WHITE-THROATED FALCON. 
GABILAN A TETE NOIRE. 


LEOTAUD, p. 17. 


204. Falco rufigularis Dauwd.—Rep-rHRoOATED FALcoN, 
GABILAN NOIR A GORGE ROUSSE. 


Falco aurantius LLOTAUD, p. 20. 
; 


205. Falco columbarius Z/nv.—Pickon Hawk. GABILAN 
A DOS BLEUATRE. 


Hypotriorchis columbarius LEOTAUD, p. 26. 


206. Falco sparverius //77.—Sparrow Hawk. 


Tinnunculus sparvertus TAYLOR, p. 80. 
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207. Pandion haliaetus carolinensis (Gm.).—Fisu-Hawk. 
GABILAN PECHEUR. 


Pandion haliaétus TAYLOR, p. 79. 
Pandion carolinensis LEOTAUD, p. 15. 


208. Columba speciosa Gmw.—SprECKLED CusHAT. RAMIER 

GINGA. 
LEOTAUD, p. 361. 
Columba, sp. ? TAYLOR, p. 94. 

Not uncommon in the forest in pairs. During the early morn- 
ing and late afternoon the male perches on the topmost branch of 
one of the taller trees and utters his loud, deep solemn call. 
This may be given as cook-a-loo-coo, cook-a-loo, and is preceded 
by a low, rumbling note heard only when one is quite near the 


bird. 


209. Columba rufina Zemm—Bive CusHat. Ramer 
MANGLE. 


LEOTAUD, p. 364. 


210. Engyptila rufaxilla (ich. & Bern.).—Grounp Dove. 
TOUTERELLE 4 PAUPIERES ROUGES. 


Peristera rufaxilla TAYLOR, p. 94; LEOYAUD, p. 371. 


A common bird in the forests and second-growth. It resem- 
bles a Geotrygon in habits, but is more frequently seen on the 
wing. ‘Their flight is noiseless, a fact the attenuation of the first 
primary would not lead one to expect. When on the wing the 
neck is not extended, but rather drawn in, the bill pointing towards 
the earth. 

The notes of this species formed a background for all other 
bird music. ‘They resemble the winding notes of a mellow- 
toned conch. Soclose is the resemblance that, when in the for- 
est in the early morning, with the soft cooing of these Doves 
proceeding from all sides, it was not difficult to imagine oneself 
surrounded by a cordon of conch-blowers. ‘The sound was so 
continuous that the air vibrated with Doves’ notes, and in a short 
time one became so accustomed to the chorus, that, like the mo- 
notonous humming of many insects, it was unnoticed. 
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A nest found March ro was a simple platform of sticks placed 
eight feet from the ground in the main crotch of a small tree at 
the border of the forest. It contained two young, one of which 
flew from the nest as I approached. 
This species was apparently wanting on Monos Island. 


211. Engyptila verreauxi (/.).—Grounp Dove. Tour- 
TERELLE A PAUPIERES BLEUES. 


Engyptila verreauxt RrpGW. Proc. U.S. N. M. VII, 1884, p. 173. 
Peristera verreauxt LEOTAUD, p. 369. 


Apparently a rare bird at the rest-house, where I secured only 
two specimens. On Monos, however, they were very common. 
Their call is similar to that of #. ru/axi//a, but not so loud. 


212. Peristera cinerea ( Zemm.).—BLUE PARTRIDGE DOVE. 
ORTOLAN BLEU. 


LEOTAUD, p. 378. 


213. Columbigallina rufipennis (Zoe7.)—RrpD ORTOoLAN. 
ORTOLAN ROUGE. 


Chamepelia albivitta TAYLOR, p. 95. 
Chamepelia rufipennis LEOTAUD, p. 366. 


Not uncommon in the clearings near the rest-house. Its note 


is a low, rapid, fut-a-coo, put-a-coo, put-a-coo. 


214. Geotrygon linearis (Anup & Prév.).—MOUNTAIN 
GROUND Dove. ‘TOURTERELLE A CROISSANT. 


Peristera linearis L&OTAUD, p. 373. 


215. Geotrygon montana (Z.).—ParrripGe Dove. PEr- 
DRIX. 


Peristera montana ? LYOTAUD, p. 375. 


216. Pipile pipile (/acg.).—Paout. 
Crax pipile JAcQ. Beytr. zur Gesch. 1784, p. 26. 
? Crax alector TAYLOR, p. 95. 

Penelope cumanensis LEOTAUD, p. 383. 


I observed only one individual, an adult male, with blue 
throat and cheeks, shot from a tree in the forest three miles from 
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the rest-house. The flesh of this species is deservedly esteemed, 
and through the persecution of hunters it is rapidly becoming a 
rare bird. 

Comparison of my one example with specimens of P7pile cuma- 
nensis from the mainland shows at once well-marked differences. 
The Trinidad bird is dark brown with deep blue reflections and 
without the greenish tinge seen in the plumage of true cwmanensis, 
while the lengthened feathers of the head are black with a nar- 
row lateral margin of white. In cumanensis these feathers are 
entirely dirty white. 

In fact, the Trinidad bird agrees very well with the plate and 
description of Jacquin’s Crax pipile, a species which has been 
synonymized by subsequent writers with the same author’s Crax 
cumanensis. There is one specimen of this bird in the Léotaud 
Collection. It agrees with my example, and is well described by 
Léotaud. 

I could Jearn nothing of the occurrence of Crax alector, a 
species recorded from Trinidad by Mr. ‘Taylor, who remarks that 
it is locally called “ Wild Turkey.” /P2zpcle pipile is frequently 
called by this name. Is it possible that Mr. Taylor has confused 
the two species? 


217. Jacana jacana (Z.).—Spur-winc. PauL PERRUQUIER. 


Parra jacana LEOTAUD, p. 486. 


218. Hematopus palliatus Zemm.— OysrreR-CATCHER. 
HUITRIER. 
LEOTAUD, p. 397. 

219. Arenaria interpres (Z.).—TuRNSTONE. PLUVIER DE 
MER. 
Cinclus interpres LEOTAUD, p. 399. 

220. A‘gialitis wilsonia (Ord).— Witson’s  PLOoveER. 
Gros COLLIER. 
Charadrius wilsontus LEOTAUD, p. 391. 

221. Aégialitis semipalmata Aonap. — RING - NECKED 
PLOvER. PETIT COLLIER. 


Charadrius semipalmatus LEOTAUD, p. 392. 
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Common at Moruga. I saw there also, but unfortunately failed 
to secure, a small Plover which apparently was Zgvaditis collaris. 


222. Charadrius dominicus (J/i//.)—GoLpEN PLOVER. 
PLUVIER DORE. 


Charadrius virginicus LEOTAUD, p. 394. 


223. Charadrius squatarola (Z.).—BLACK-BELLIED PLOVER. 
Gros PLUVIER DORE. 


Sguatarola helvetica LEOTAUD, p. 389. 


224. Numenius borealis Za//.—Eskimo CurLew. Perit 
BEC CROCHU. 


LEOTAUD, p. 444. 
225. Numenius hudsonicus Za//.—Hupsonian CuRLEW. 
BEC CROCHU. 


LEOTAUD, p. 442. 


226. Actitis macularia (Z.). —SporrepD SANDPIPER. 
Raicuimn 
Tringoides macularius TAYLOR, Pp. 95. 


Tringoides hypoleuca LEOTAUD, p. 458. (Based on immature specimens. ) 
Tringotdes macularia, tbid. p. 461. 


Common on the Cipero and at Moruga. 


227. Tryngites subruficollis (V7e7//.).—Burr-preasTEeD 
SANDPIPER. PrETIT PIEDS JAUNES., 


Tringa rufescens LEOTAUD, p. 470. 
228. Bartramia longicauda (/ec/s/.). — BARTRAMIAN 
SANDPIPER. PIEDS JAUNES A LONGUE QUEUE, 


Tringoides bartramius LEOTAUD, p. 463. 


229. Symphemia semipalmata (Gm.).  Witurr. AILEs 
BLANCHES. 


Totanus semipalmatus LLOTAUD, p. 450. 


EXPLANATION OF PLATE IIT. 


SKELETON OF ACERATHERIUM TRIDACTYLUM. 


One-tenth natural size. 


All parts are preserved and mounted as here repre- 
sented, excepting: the left fore limb, which is restored 
from the right side, the great trochanter of the 


femur, and one or two caudals. 


Butretin A. M. N. H. 


LOWER MIOCENE RHINOCERO 


Vor. VI, Prate II 
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230. Totanus solitarius (/7/s.).—Sorirary SANDPIPER. 
GRANDES AILES. 


Totanus chloropygius LEOTAUD, p. 450. 


231. Totanus flavipes (Gm.).—YrLLow-Lecs.  Pirps 
JAUNES. 


LEOTAUD, p. 452. 


232. Totanus melanoleucus (Gm.).—GREATER YELLOW- 
LEGS. CLIN-CLIN. 


LEOTAUD, p. 454. 


233. Limosa hzemastica (Z.).—Hupsonian Gopwit. 
BECARD AILES BLANCHES. 
Limosa hudsonica LYOTAUD, p. 447. 
Limosa egocephala, ibid. p. 448. 

234. Limosa fedoa (Z.).—Marsitep Gopwit. GRAND 


BECARD. 
LEOTAUD, p. 445. 


235. Calidris arenaria (Z.).— SaNDERLING. BECASSE 
BLANCHE. 


LEOTAUD, p. 480. 


236. Ereuentes occidentalis Zazw:.—WrsTERN SANDPIPER. 
BECASSE A LONG BEC. 
Heteropoda longirostris et H. maurt LEOTAUD, p. 480. 

There are four specimens of this bird in the Léotaud Collec- 
tion. 


237. Ereunetus pusillus (/7.).—SrmipaLMATED SANDPIPER. 
BECASSE ORDINAIRE. 
Heteropoda semipalmata LEOTAUD, p. 476. 


Several were observed, and one taken on the coast of Moruga. 


238. Tringa minutilla V7e‘//—Lrasr SANppipER. PETIT- 
MAITRE. 
LEOTAUD, p. 476. 


Not uncommon on the coast of Moruga. 
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239. Tringa fuscicollis V7e///—WuITE-RUMPED SANDPIPER. 
GROSSE BECASSE. 


Tringa melanotus LEOTAUD, p. 472. 


240. Tringa maculata V7ei//.— PECTORAL SANDPIPER. 
COUCHANTE. 


LEOTAUD, Pp. 474. 


241. Tringa canutus Ziznv.—Knor. POULE COUCHANTE. 


LEOTAUD, p. 468. 


242. Micropalama himantopus ( Zov.).—STiLt SANDPIPER. 
CHEVALIER. 


Hemipalama multistriata LEOTAUD, p. 466. 


243. Macrorhamphus-) griseus (Gm.).— DowiTcHeER. 
GRISE A LONG BEC. 


LEOTAUD, p. 482. 


244. Gallinago delicata (Ord).—Witson’s Snipr. BkcAs- 
SINE. 


Gallinago wilsonti LEOTAUD, p. 484. 


245. Himantopus nigricollis (d/v//.). — BLACcK-NECKED 
STILT. BECASSE-LA-MORT. 


LEOTAUD, p. 464. 


246. Heliornis fulica (Aodd.).— SurRINAM HELIORNIS. 
PLONGEON A QUEUE. 


LEOTAUD, p. 531. 


247. Fulica americana Gme/.— AMERICAN CoorT, 
FOULOL KE. 


LEOTAUD, p. 504. 


248. Gallinula galeata (/ic/7.).—Rep-seat Coor, PouLE 
b’EAU A CACHET ROUGE ; 


’ 


COQ-LAGON, 


LEOTAUD, p. 503. 
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The specimen in the Léotaud Collection has the back without 
a brownish wash, and of the same color as the wings. 


249. Ionornis martinica (Z.).—BLur-seaL Coor. PouLE 
D’EAU A CACHET BLUE. 


Porphyrio martinica TAYLOR, p. 96; LEOTAUD, p. 50T. 


250. Porzana carolina (Z.)—Sora. PouLE-sAVANNE A 
GORGE NOIRE. 


Ortygometra carolina LEOTAUD, p. 493. 


251. Porzana albicollis (Vre7//.)—Crakr. Grossk PouLr- 
SAVANNE. 


SCLATER, P. Z. S. 1868, p. 451. 
Crex olivacea TAYLOR, p. 96. 
Corethura olivacea LEOTAUD, p. 499. 


252. Porzana cinerea (Vze7//.).— LirtLe CRAKE. PETITE 
POULE-SAVANNE. 


Porzana cinerea SCL. P. Z. S. 1868, p. 456. 
Ortygometra cinerea LEOTAUD, p. 495. 


253. Rallus maculatus (od/.)—Sporrep Rai. PouLe 
D’EAU TACHETEE. 


LEOTAUD, p. 559. 


254. Rallus longirostris (4odd.).—C.apper Ratt. PouLe 
D’EAU GINGA. 


LEOTAUD, p. 491. 


255. Aramides axillaris Zaw,.— RED WATER-FOWL. 
POULE D’EAU ROUGE. 
Aramides ruficollis LEOTAUD, p. 408. 

I secured one specimen of this bird feeding in the mangroves 
which border the Moruga River near its mouth. 


256. Aramides cayennensis (Gw.).— Great WATER- 
FOWL. GROSSE POULE D’EAU. 


Aramides chiricota LEOTAUD, p. 496. 
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Apparently a common species in the forests near the rest- 
house. I did not, however, succeed in seeing it alive, and my 
four specimens were secured in traps set for small mammals. 
Its call, upon the identification of which the natives were all 
agreed, is a remarkable performance. Apparently two birds call 
together; one has one series of notes while the other has another 
and quite different series. The result suggests the combined 
notes of a Guinea-hen and a Turkey-hen, with occasionally the 
addition of others not unlike the yelping of a whipped puppy. 

This singular concert was not given every day, and during my 
stay at the rest-house I heard it only half-a-dozen times. The 
birds call at sunset, and the cries of one pair seem to excite their 
neighbors, for, once started, the call is taken up and repeated by 
birds in different parts of the forest. 


257. Aramus scolopaceus (Gm.).—CRAo. 


Aramus guarauna LEOTAUD, p. 489. 


I saw, but failed to secure, one individual, presumably of this 
species, at the rest-house. 


258. Nycticorax violaceus (Z.). — YELLOW-CROWNED 
NicHt HERON. CRABIER A CROISSANT. 


TAYLOk, p. 95 ; LEOTAUD, p. 433. 


259. Nycticorax nycticorax nzvius (Aod/d.)—BLack- 
CROWNED NiGHT HERON. CRABIER BATALI. 


Nycticorax nevius LEOTAUD, p. 431. 


260. Ardea cyanura (/e///.).—Tcuocur. Quioc. 


Butorides virescens TAYLOR, p. 95. 
Ardea grisea LEOTAUD, p. 421. 


Common. In habits this bird resembles Ardea virescens, but 


its notes are easily distinguishable from those of that species, 


261. Ardea cexrulea 9 /inn.— Lirrie Biur HERON. 
AIGRETTE BLEUE, 


TAYLOR, p. 95 ; L&OTAUD, p. 410. 


Common at the mouth of the Caroni River. 
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262. Ardea tricolor ruficollis (Gosse). — Louisiana 


. 


Heron. AIGRETTE A VENTRE BLANC. 


Ardea leucogaster LEOTAUD, p. 424. 


263. Ardea agami Z/vn.—AGami. BLONGIos. 


LEOTAUD, p. 412. 


264. Ardea candidissima Gme/. — Snowy Heron. 
AIGRETTE A PANACHE. 


LEOTAUD, p. 408. 


265. Ardea egretta Gme/.— WuitE EGRET. GRANDE 
AIGRETTE. 


LEOTAUD, p. 406. 


Common at the mouth of the Caroni River, where, while fish- 
ing, they marked the limit of shoal water. 


266. Ardea herodias JZimz.— Grear BLue HERON. 
AILERONNE A CALOTTE BLANCHE. 


LEOTAUD, p. 404. 
Léotaud remarks that he had seen only one example of this 
bird, probably the one now preserved in the Victoria Institute. 


This is a nearly adult specimen of A. herodias, and measures : 
wing, 18.75 ; tarsus, 7.12; exposed culmen, 5.00 in. 


267. Ardea cocoi Zzzn.—AILERONNE. 
LEOTAUD, p. 401. 


268. Ardetta involucris (Vée7//.)—Quioc JAUNE RAYE, 


Ardea variegata LEOTAUD, p. 419. 


269. Ardetta exilis (Gm.)—LEast BITTERN. QUIOC JAUNE. 


Ardea exilis LEOTAUD, p. 415. 


270. Botaurus pinnatus (/Vag/.)—BirrerN. BUTOR. 
LEOTAUD, p. 429. 
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271. Tigrisoma brasiliensis (Z.)—RusH CRABIER. CRA- 
BIER JONC. 


LEOTAUD, p. 426. 


272. Cancroma cochlearia Zimnv.—Boar-BiLL. CRABIER 
BEC PLAT. 


LEOTAUD, p. 436. 


273. Tantalus loculator Zinvn.—Woop Isis. So.par. 
LEOTAUD, p. 438. 


274. Guara rubra (Z.).—Scartet Ibis. FLAMANT. 


[bis rubra LEOTAUD, p. 440. 


275. Ajaja ajaja (Z.).—RosEATE SPOONBILL. SPATULE. 
Platalea ajaja LEOTAUD, p. 438. 


276. Palamedea cornuta /imn.— Kamicnt. HorNED 
SCREAMER. CODINNE-BOIS. 


LEOTAUD, p. 488. 


277. Cairina moschata (Z.)—Muscovy Duck. CANarpb- 
PAYS. 


LEOTAUD, p. 521. 


278. Dendrocygna discolor Sc/. & Salv.— WHISTLING 
DUCK. OQUIKIKI AILES BLANCHES. 


Dendrocygna autumnalis LEOTAUD, p. 507. 


279. Dendrocygna viduata (/.).—TRee-puck. OUIKIKI 
BOURIKI. 
LEOTAUD, p. 509. 

280. Dendrocygna fulva (Gm.).—Futvous TRer-puck. 
QUIKIKI AILES ROUGES, 


Anas bicolor LEOTAUD, p. 514. 


281. Erismatura dominica (/.).—SQuA?T-pUCK. VINGEON, 


LEOTAUD, p. 525. 
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282. Aythya affinis (ZAy7).—Lesser Scaup. CaNnarp 
FRANCE. 


Fuligula marila LEOTAUD, p. 522. 


283. Spatula clypeata Z7umn.—SuHoveELLER. CANARD Spa- 
TULE. 
LEOTAUD, p. 518. 


284. Anas discors Zimn.— BLuE-wINGED TEAL. Sar- 
CELLE A CROISSANTS. 


Pterocyanea discors LEOTAUD, p. 516. 


285. AnaS americana Gme/.— AMERICAN WIDGEON. 
VINGEON. 


Mareca americana LEOTAUD, p. 51I. 


286. Fregata aquila (Z.).—Man-’o-War Birb. FREGATE. 


AMEORS DOL RIDGWe Etoc..U: os. Ne M: Vil r884.p, 173: 
Atagen aguila LEOTAUD, p. 556. 


Common in the Gulf of Paria. A small tree-grown rock at the 
entrance to the first Boca has for many years been famous as a 
roosting place for these birds. At the time of my visit about 
two hundred birds were perched upon the whitened trees. They 
were apparently all immature birds with white heads and breasts. 


287. Pelecanus fuscus Z/nzv.—Brown PELICAN. GRAND- 
GOSIER, 


TAYLOR, p. 96; LEOTAUD, p. 552; RipGw. Proc. U. S. N. M. VII, 1884, 
p. 173. 
A common bird in the Gulf of Paria. 


288. Phalacrocorax brasiliensis (G.). — CorMoRaAny. 
PLONGEON A BEC CROCHU. 


_Graculus carbo ? LEOTAUD, p. 525. 


289. Anhinga anhinga (Z.).—ANHINGA. PLONGEON-SOIE. 


Plotus anhinga LEOVAUD, p. 548. 


290. Sula leucogastra (Sodd.). — BLACK - AND - WHITE 
Boosy. Fou COMMUN. 


KipGwW. Proc. U. S. N. M. VII, 1884, p. 173. 
Sula parva LEOTAUD, p. 551. 
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291. Sula piscator (Z.)—Wuire Boosy. Fou A PATTEs 
ROUGES. 


L£OTAUD, p. 551; Ripew. Proc. U.S. N. M. VII, 1884, p. 173. 


292. Rhynchops nigra Zinnv.—BLAck SKIMMER. BEC-EN- 
CISEAUX. 


LEOTAUD, p. 534. 


293. Anous stolidus (Z.)—Noppy. MAvvVE NOIRE. 


Anous melanogenys LEOTAUD, p. 547. 


294. Sterna antillarum (Zess.)—Lrast TERN. PETITE 
MAUVE. 


Sterna argentea LEOTAUD, p. 545. 


295. Sterna dougalli M/ontug.—RoskatE TERN. MAUVE 
A BEC NOIR. 


Sterna paradisea LEOTAUD, p. 539. 


296. Sterna eurygnatha Sawnders.—BLACK-LEGGED TERN, 
GRANDE MAUVE A PATTES NUOIRES. 


SAUNDERS P. Z. S. 1876, p. 655. 
Sterna elegans LEOTAUD, p. 542. 


297. Sterna maxima BAodd.—Royvat Tern. MAuve A 
QUEUE BLANCHE. 
RipGw. Proc. U.S. N. M. VII, 1884, p. 173. 


Sterna cayennensis LEOTAUD, p. 535. 
Sterna regia, thid, p. 543. 


Several were observed at La Brea. 


298. Phaethusa magnirostris (Z/ch/.).—YELLOW-rooreD 
TERN. MAUVE A PATTE JAUNE SOUFRE. 


Sterna chlorispoda LEOTAUD, p. 537. 


A bird of this species passed within gunshot of me at the 
mouth of the Caroni River, but was not secured. 


299. Geochelidon nilotica (//asse/y.).— Marsu TERN. 
MAUVE A DOS CENDRE. 


Sterna aranca LEOTAUD, p. 540. 
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300. Larus atricilla Zinvn.—Laucuinc Gut. PIGEON DE 
MER. 


Larus ridibundus LEOTAUD, p. 532. 


301. Podilymbus podiceps (Z.).— Pirp-pittep Grepe. 
PLONGEON. 


Podilymbus carolinensis LEOTAUD, 529. 


302. Colymbus dominicus Zinn—San Dominco GReEBE. 
PETIT PLONGEON. 


Podiceps dominicus LEOTAUD, p. 528. 


303. Crypturus pileatus (4od7/.)—Quat.  Caitte. 
Tinamus sovt LEOTAUD, p. 385. 


A very common bird, frequenting the borders of the forests, 
and occasionally found far in the woods. It is preéminently a 
ground bird, and, like a Rail, seeks safety by running through 
the dense undergrowth. Only once did I startle one into flyng— 
a short, whirring flight of a few yards. 

Their call is a liquid, plaintive, trilling whistle of three to 
five seconds duration, and uttered at intervals of half a minute 
to a minute. Rarely, however, it is given more rapidly, and 
whistle succeeds whistle with increasing volume until the limit of 
the performer’s vocal powers is reached. I did not observe the 
birds while uttering this latter call, due, perhaps, to some unusual 
excitement, but when whistling under ordinary conditions they 
did not assume an unusual position, but, stopping, raised their 
head and trilled their musical call. 

They are rather curious, unsuspicious birds, and an imitation 
of their notes would sometimes bring them to within a few feet 
of me, where they would remain some minutes, evidently looking 
for the unseen caller. It was unusual, except in rainy or cloudy 
weather, to hear them calling during the day, but just before sun- 
rise and just after sunset they could be heard in numbers. 
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The following species, given by Léotaud, I am unable to 
identify. 


304. Polytmus mellisugus.—SaApuHir-SAVANNE. 
LEOTAUD, p. 138. 


Specimen not in Léotaud’s Collection. 


305. Columba caribea Z.? 
LEOTAUD, p. 558. 


306. Nyroca leucopthalma.—Canarp ZIF-GRISs. 


LEOTAUD, p. 524. 


Article II.—STUDIES OF SOME SPECIES OF NORTH 
AMERICAN AGERIIDA. 


By WILLIAM BEUTENMULLER. 


In advance of a monographic revision of the family A‘geriidz 
of America north of Mexico, I herewith offer the following notes 
upon material chiefly contained in the Hy. Edwards Collection 
in the American Museum of Natural History. I have also 
appended translations of the descriptions of the species described 
by Boisduval, with the hope that these may be re-discovered. I 
have been unable to conclusively recognize any of Boisduval’s 
species amongst the material accessible to me. In the whole of 
the A®geriidz the specific differences are very slight, though 
constant in most of the species, but it requires considerabie 
attention and the careful comparison of species to distinguish 
one from the other. At first sight a box of these creatures would 
appear to be a number of individuals differing only in size, with 
here and there a slight change in the coloration. ‘To the naked 
eye they present no more differences than a collection of Eleodes 
or Ichneumons. Another difficulty surrounding this group is 
that the larve feed within the stems of plants, and thus are not 
easy of access, while the work of raising them through their 
various stages becomes a task of no mean importance; moreover, 
the perfect insects are rarely found, and several years must elapse 
before the species of his own district comes into the hands of a 
collector. They also soon loose their scales through flight, and 
when pinned become covered with grease, and thus important 
characters are often lost ; consequently considerable attention 
must be paid to the condition of the specimen before describing 
it 

Vespamima sequoiz (Hy. Zdwards). 
Bembecia sequoie Hy. EDWARDS, Papilio, I, 1881, p. 181. 
Bembecia superba Ay. EDWARDS, Papilio, I, 1881, p. 181. 

Bembecia superba was described from a somewhat worn example, 

and it is identical with Bembecia seguoie. It is not a Bembecia 
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but the type of an apparently new genus. It differs from em- 
becta by having longer antennz thickened at the apex, while 
those of Aembecia are tapering. The antenne of the male have 
minute pectinations, while in Lembecia they are plumose. It also 
differs in venation and cut of the wings. The wings of Beméecia, 
especially the hind wing, are elongate with the hind angle much 
produced, while in the other genus the hind wings are more 
rounded. I propose the name Vespamima for this new genus. 

Types: B. seguote. Two males and two females from Mendo- 
cino Co., California. Coll. Hy. Edwards, Am. Mus. Nat. Hist. 
B. superba. One female, from Washington State. Coll. E. L. 
Graef. 


Tirista admirandus (//y. Zdwards). 
Sciapteron admirandus Hy. EDWARDS, Papilio, II, 1882, p. 54. 


This species it appears to me would be better placed in the 
genus Z?rista of Walker (Cat. Br. Mus., pt. XXXI, 1864, p. 22). 
It differs from Sczapteron by the long plumose pectinations of the 
antenne. 

Type: One male, from Texas. Coll. Hy. Edwards, Am. Mus. 
Nat. Hist. 


Podosesia fraxini (Zugyver). 


Aigeria fraxint LUGGER (MS.) OrcuTT and ALDRICH, Bull. Agricul. Exp. 
Station, S. Dakota, March, 18g1. 
Trochilium fraxini LUGGER, Psyche, VI, 1891, p. 109, pl. iii, fig. 4. 

This species does not belong to the genus Zrochi/ium, but it 
appears to be more properly placed in the genus Podosesta. The 
venation is the same, and the cut of the wings and shape of the 
body are also similar. It only differs by having the antennz 
minutely bipectinated. In coloration it differs from /. syringe 
by the yellow bands on the first, second and third segments, and 
the other segments wholly yellow, as is also the underside of the 
body, while the body of syr7mg@ is entirely brown above and 
below. ‘The fore wings are light yellowish brown, dark brown 
in syring@. The legs are yellow with only traces of a darker 
shade, while in syring@ they are distinctly black and yellow. 


1894. | Beutenmiller on North American Atgertide. 89 


The hind wings are also paler in fraxini. One male from Miles 
City, Montana. Coll. Am. Mus. Nat. Hist. Presented by Mr. 
H. G. Dyar. 


Parharmonia fraxini (Wy. Adwards). 


Carmenta fraxint Hy. EDWARDS, Papilio, I, 1881, p. 185. 
Harmonia morrisont Hy. EDWARDS, Papilio, II, 1882, p. 54. 

The genus Harmonia erected by Hy. Edwards is preoccupied 
in Coleoptera, having been established in 1846 by Mulsant for a 
genus in the Coccinellidz. It therefore must be changed, and I 
propose for it the name Parharmonia. 

flarmonia morrisont Hy. Edw. is the same as Carmenta fraxini 
Hy. Edw., but the latter belongs to the genus Parharmonia and 
not to Carmenta. 

Types: Male and female, Coll. Hy. Edwards, Am. Mus. Nat. 
Hist.; one male, Coll. C. V. Riley, Washington, D. C. 

Habitat: New York, New Jersey, Washington, D. C., Missouri, 
Montana. 


Parharmonia grefi (Hy. Ldwards). 
Sciapteron grefi Hy. EDwarps, Papilio, I, 1881, p. 183. 


This species does not belong to the genus Sczapteron but to 
Parharmonia, 

Types: Coll. Hy. Edwards, Am. Mus. Nat. Hist. and Coll. 
E. L. Graef. 

Habitat : Nevada. 


Albuna pyramidalis (Walker). 


AEegeria pyramidalis WALKER, Cat. Lepid. B. Mus. pt. VIII, 1856, p. go; Hy. 
Epwarps, Papitio, I, 1891, p. 206. 

Albuna vancouverensis Hy. EDwArps, Papilio, I, 1881, p. 188; Grote’s New 
Check List Moths, 1882, p. 12. 


Albuna vancouverensis Hy. Edw. is the same as A/buna pyramid- 
alis (Walker). The moth is black with a yellow band on the 
posterior edge of each abdominal segment. The fore wings have 


broad black borders with red along the inner margin ; the outside 
of the transverse band is also narrowly edged with red as well 
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as the inner side of the outer margin. The legs are black with 
yellow bands. Albuna tanaceti (=Albuna montana) and Albuna 
torva (=Albuna coloradensis) can be considered as nothing more 
than varieties or climatic forms of A/buna pyramidalis. Albuna 
rubescens is also a variety. 

Habitat: Adirondack Mts., New York (Coll. E. L. Graef) ; 
Ontario, Canada; Colorado; N. W. Territory, Canada; Summit 
Sierra Nevada, California; Banff, B. C.; Mt. Hood, Oregon ; 
Nevada; Vancouver Island. Coll. Hy. Edwards, Am. Mus. Nat. 
Hist. 


Albuna pyramidalis var. montana (//). Zdwards). 


Albuna montana Hy. Epwarps, Papilio, I, 1881, p. 188 ; Grote’s New Check 
List Moths, 1882, p. 12. 
Albuna tanaceti Hy. EDWARDS, Papilio, I, 1881, p. 188. 

This form differs from pvramdalis by having the yellow on the 
legs predominating and banded with black. ‘The red on the 
primaries is also somewhat more distinct ; otherwise it is the same 
as pyramidalts. 

Habitat: Nova Scotia; Colorado; Sierra Nevada, Cal.; Van- 
couver Island (Coll. Hy. Edwards, Am. Mus. Nat. Hist.) ; 
Montreal, Canada (Coll. H. H. Lyman); White Mts., New 
Hampshire; Nevada; Anticosti Island (Coll. F. Tepper, Agri- 
cul. Coll., Michigan). 


Albuna pyramidalis var. rubescens (//w/s/). 
Sesta rubescens HULST, Bull. Brooklyn Ent. Soc. III, 1881, p. 76. 


May be distinguished from the preceding form by having the 
red on the primaries quite distinct and considerably heavier. 
The legs are wholly yellow and of a deeper shade than in 
montana, and the abdominal bands are also darker. 

Three females from Colorado (including the type). Coll. Hy. 
Edwards, Am. Mus. Nat. Hist. 


Albuna pyramidalis var. coloradensis (//). “dwards). 


Albuna coloradensis Hy. EDwarpbs, Papilio, I, 1881, p. 189; Grote’s New . 
Check List Moths, 1882, p. 12. 
Albuna torva Uy. EDwarops, Papilio, I, 1881, p. 189. 
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In this form the legs and body are wholly black without any 
traces of yellow markings whatever. The wings have the borders 
black without any traces of red as in the preceding forms, except 
a very slight indication of this color along the inner margin of the 
primaries. 

Habitat: White Mts., N. H. (Coll. Mrs. A. T. Slosson) ; 
White Mts., N. H., and Anticosti Island (Coll. F. Tepper, Agri- 
cul. College, Michigan) ; Colorado, Vancouver Island and N. W. 
Territory, Canada (Coll. Hy. Edwards, Am. Mus. Nat. Hist.) ; 
Montreal, Canada (Coll. H. H. Lyman). 


f®geria lupini Ay. Adwards. 


Eegeria lupint Hy. EDWARDS, Papilio, I, 1881, p. I92; WM. BEUTENMULLER, 
Bull. Am. Mus. Nat. Hist. IV, 1893, p. 24. 

“Eegeria perplexa HY. EDWARDS, Papilio, I, 1881, p. 192. 

Eegeria impropria Hy. EDWARDS, Papilio, I, 1881, p. 193. 

Egeria washingtonia Hy. EDWARDS, Papilio, I, 1881, p. 197. 

fEegeria madarie HY. EDWARDS, Papilio, I, 1882, p. 201; WM. BEUTEN- 
MULLER, Bull. Am. Mus. Nat. Hist. IV, 1893, p. 24. 


In the Museum Bulletin, Vol. V, page 24, I united &geria 
madarie with 4. /upint. Since then close studies have been 
made of . perplexa, 4. impropria, and 4. washingtonia, and I 
find that these do not differ from -#. /upinz. The species were 
described from specimens with the scales more or less abraded 
through flight and age. &. perplexa is a small male. 

Types: <&. lupini, 4. madaria, 44. washingtonia and &. 
impropria. Coll. Hy. Edwards, Am. Mus. Nat. Hist. &. per- 
plexa. Coll. B. Neumoegen ; one authentic male. Coll. E. L. 
Graef. 

Habitat : Washington, California, Nevada, Texas and Nova 
Scotia. 


f@geria saxifrage Ay. Edwards. 


Aligeria saxifrage Hy. EDWARDS, Papilio, I, 1881, p. Igo. 
Ai geria henshawt Hy. EDWARDS, Papilio, II, 1882, p. 56. 


Aigeria henshawi was described from a worn specimen, and is 
the same as @. saxifrage. 
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Types: &. saxifrag@, one female from Colorado ; 4. henshawi, 
one female from Mingan Island, Labrador. Coll. Hy. Edwards, 
Am. Mus. Nat. Hist. 


fégeria albicornis Wy. Ldwards. 


Egeria albicornis Hy. EDWARDS, Papilio, I, 1881, p. 201. 
.E-geria proxima Wy. Epwarns, Papilio, I, 1881, p. 2or. 

This species has been reared from larve found under the bark 
of Salix californica (Proc. Ent. Soc. Wash., Vol. I, p. 85). I have 
also bred it from the trunks of young willows infested with larve 
of Cryptorhynchus lapatht. ‘The male was described by Mr. 
Edwards as 2. proxima. Judging from the description, I also 
consider A/buna modesta Kellicott the same as &. albicornis. It 
occurs from the Atlantic to the Pacific Coast. At present it is 
known from New York, New Jersey, White Mts., New Hampshire, 
Connecticut, Colorado, Nevada and California. 

Types: £4. albicornis, two females. Coll. Hy. Edwards, Am. 
Mus. Nat. Hist., and Coll. F. Tepper, Agricul. College, Michigan. 


®geria lustrans (Gro/e). 


Trochtlium lustrans GROTE, Can. Ent. XII, 1880, p. 213. 
Aggeria lustrans BEUTENMULLER, Bull. Am. Mus. Nat. Hist. V, 1893, p. 25. 
/Egeria bollit Hy. EDWARDS, Papilio, I, 1881, p. Igf. 


Ageria bollii was described from a single male example from 
Texas, and it is identical with “geria lustrans. 

Type: 4. lustrans. Coll. Hy. Edwards, Am. Mus. Nat. Hist. 
, bollit, one example, Coll. E. L. Graef. 


f€geria edwardsil, sp. nov. 


Head and antenne black; palpi white, black outside; cox of fore legs 
white, middle and hind legs deep brown ; tibice pale yellow with a black band, 
Thorax blackish brown with traces of a very narrow stripe along the patagiz, 
Body deep brown with a very slight purplish reflection, second segment and 
posterior edge of last segment with a narrow yellow band; fourth segment 
yellow. Underside with four pale yellow bands, one on the first and one on each 
of the last three segments. Anal tuft black with two small bunches of yellow 
scales above. Fore wings deep brown, with a slight purplish reflection with 
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only a few short streaks of yellow before and after the indistinct discal spot. 
Hind wings with brown veins, outer border and scales brown ; space between 
the veins pale orange ; discal spot black. Underside of fore wings pale orange 
at base and the yellow streaks beyond the discal mark forming a spot. Hind 
wings same as above. Expanse, 20 mm. 

One female, Denver, Colorado. Collected by Mr. D. Bruce. Type: Coll. 
Am. Mus. Nat. Hist. 


Allied to &geria verecunda Hy. Edwards, but differs from it 
in the color of the wings and in other particulars. Named in 
honor of the late Hy. Edwards, who has contributed much to the 
knowledge of the North American A‘geriide. 


fEgeria deceptiva, sp. nov. 


Head and antennz black; collar dull yellow ; palpi yellow inside, black 
outside, as is also the last joint. Thorax black with traces of a yellow stripe on 
the patagia and a yellow mark on the posterior end. Body black with four 
distinct yellow bands; one on the posterior edge of each of the second and fourth 
segments, and two which occupy almost the whole of the last two segments. 
There are also faint traces of a band on the first, third and fifth segments; body 
beneath wholly yellow. Anal tuft above black at the sides and yellow in the 
middle and beneath. Thorax beneath black with a yellow spot on each side. 
Legs yellow banded with black. Fore wings transparent with narrow black 
borders and a transverse mark at the end of the cell of the same color. Hind 
wing also with narrow black border. Beneath the wings have the borders dull 
orange and the outer borders black. The transverse band dull orange in 
middle. Expanse, 25 mm. 

Type: One male, from Colorado, Coll. Am. Mus. Nat. Hist. Collected and 
presented by Mr. David Bruce. ‘The species is allied to “. senectotdes Hy. 
Edw. 


fe geria culiciformis (Zzvv.). 


Wings transparent, with a metallic blue margin, and the fore wings witha 
bar of the same color across and beyond the middle. Body blue black with an 
orange red band across the middle, above and below, and which is connected 
with a narrow stripe of the same color at the sides, running to the base of the 
body ; palpi orange red ; legs blue black ; tarsi light orange. Thorax blue 
black with an orange spot on each side of the anterior part beneath. Under- 
side of fore wings orange red along the costa. Antenne black. Expanse, 
23 mm. 
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A single male of this European species is in the collection of 
Mr. Charles Palm, collected by Mr. C. Weidt in the Cascade 
Mountains, British Columbia. This is the first record of its 
occurrence in this country. 


f€geria rutilans (//y. Edwards). 


Albuna rutilans Hy. EDWARDS, Papilio, I, 1881, p. 186. 
Afgeria aureola HY. EDWARDS, Papilio, I, 1881, p. 194. 
Egeria hemizonie Hy. EDWARDS, Papilio, I, 1881, p. 198. 

There are no differences between Albuna rutilans and Ageria 
hemizonie to warrant their separation as distinct species. The 
latter was described from three worn examples. geria aureola 
I consider only a small female of vw¢/ans. The insect is more 
properly referred to 4gerza than to Albuna. 

Types: Six females from Nevada and California. Coll. Hy. 
Edwards, Am. Mus. Nat. Hist. .&@. aureola. Coll. E. L. Graef. 


f®geria scitula Harris. 


Aigeria scitula HARRIS, Am. Journ. Sc. and Arts, XXXVI, 1838, p. 313; 
WALKER, Cat. B. Mus. pt. VIII, 1856, p. 45; Morkis, Synop. Lepid. 
N. Am. 1862, p. 141; BoISDUVAL, Suites 4 Buffon, Nat. Hist. Lepid. 


1874, p. 439. VA's 
Trochilium hospes \NALSH, Proc. Ent. Soc. Phil. VI, 1866, p. 270 ; PACKARD, 


Fifth Rep. U. S. Ent. Comm. 1890, pp. 217, 270 and 206. 

Trochilium gallivora WrsTwoop, Gardener’s Chronicle, 1854, p. 757; Proc. 
Ent. Soc. London (2) III, 1854, p. 21; KELLicorT, Can. Ent. XXIV, 
1892, p. 45. 

The type of Mgeria scitu/a in the Boston Society of Natural 
History was examined by me. It agrees in all particulars with 
an example bred by me from a larva found under the bark of 
chestnut, and a specimen bred by Rev. J. L. Zabriskie from the 
gall of Andricus cornigerus on oak (Quercus palustris). The 
specimens before me also agree with Walsh’s description of 
Trochilium hospes, which was bred from a gall on willow ; I also 
consider 7vochilium gallivora identical with dgeria scitula, 


fEgeria rubristigma Ae//rcott. 


Abgeria rubristigma KELLICOTT, Can, Ent. XXIV, Sept. 1892, p. 211; Insect 
Life, V, Nov. 1892, p. 84. 
Ayeria asiliformis WY. EDWARDS, Papilio, IT, 1882, p. 56. 
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The examples recorded from Massachusetts by the late Hy. 
Edwards as being identical with the European Zgeria asiliformis 
Rott, are a distinct species, and they fairly agree with the descrip- 
tion of “gerta rubristigma. A comparison of specimens of the 
two, however, is necessary to definitely decide this question. _Z. 
rubristigma was bred by Mr. Kellicott from a gall found on oak 
(Quercus palustris), and the so-called examples of _£. asiliformis 
were bred from willow. 


Pyrrhotenia polygoni Ay. Edwards. 


Pyrrhotenia polygont Ay. EDWaRDs, Papilio, I, 1881, p. 202. 
Pyrrhotenia meadii Ay. EDWarbs, Papilio, I, 1881, p. 204. 

The female of this species was erroneously described as a male. 
P. meadii is the male of P. polygont. 

Types: Two males, Lake Tahoe, California, and one female, 
San Miguel, California. Coll. Hy. Edwards, Am. Mus. Nat. 
Hist. 


Pyrrhotenia fragarie 1). Edwards. 


Pyrrhotenia fragarie Hy. Ebpwarpbs, Papilio, I, 1881, p. 202; BEUTEN- 
MULLER, Bull. Am. Mus. Nat. Hist. V, 1893, p. 26. 

Pyrrhotenia helianthi Hy. EDwarpbs, Papilio, I, 1881, p. 203; BEUTEN- 
MULLER, Bull. Am. Mus. Nat. Hist. V, 1893, p. 26. 

Pyrrhotenia orthocarpi Hy. EDWARDS, Papilio, I, 1881, p. 204. 

In the Museum Bulletin, Vol. V, p. 26, I united P. heltanthi 
with P. fragavie. Since then I have come to the conclusion that 
P. orthocarpi is also a synonym of this species. /. /elianthi and 
P. fragaria are the female and P. orthocarpi the male. 

Types: PP. orthocarpi, three males and one female from 
Nevada; P. fragariz, one female from Colorado. Coll. Hy. 


Edwards, Am. Mus. Nat. Hist. 


Carmenta nigra, sp. nov. 


Head and antennz black ; face and collar and underside of palpi sordid white; 
thorax and body black, the latter with three white bands on the posterior edge 
of the second, fourth and last segments ; the middle band encircles the body 
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while the other two are only present on the upper side; anal tuft black. Legs 
black with traces of whitish scales, especially on the anterior coxz. Fore wings 
black, opaque, except a few short white streaks beyond the middle and a short 
white streak before the middle, thus giving rise to a black discal spot. Hind 
wings black, opaque. Expanse, 15 mm. 


Type: One female from Utah. Coll. Chas. Palm. 


Translations of Species Described by Borsduval. 


Sesia mellinipennis Zoisduva/. 


Sesta mellinipennis BOISDUVAL, Species Général, 1874, pl. xiv, 10 B. fig. 12 ; 
Suites 4 Buffon, Nat. Hist. Lépid. p. 402. 


Head and antennz black ; palpi yellow ; breast marked on each side with a 
yellow spot ; posterior legs banded with black. Thorax black, with a ray on each 
and the collar yellow. Abdomen, blue black with five yellow rings of which 
two, on the first and second segments, are interrupted and the three others are 
situated at the extremity. Anal tuft yellow, middle black. Upper wings 
transparent with the borders and the transverse spot pale brownish black. 
Besides the transverse band is marked with a little red in its middle. Hind 
wings transparent with the veins and border pale brown. 


It is a third larger than cynipzformis. 

Habitat: North America. 2 4 4, which have been destroyed 
with several other American species by the powder explosion of 
the Luxemburg. 


Sesia chrysidipennis Bo/sduza/. 


Sesia chrysidipennis BOIsDUVAL, Lépid. California, 1869, p. 64; Suites a 
Buffon, Nat. Hist. Lepid. 1874, p. 403. 


Head and antennz black; palpi yellow white, brown above ; collar straw 
yellow ; corslet black ; abdomen deep black with six yellow rings. The anal 
tuft black with the middle yellow. Thorax on each side with a yellow spot. 
Feet yellow ; knees black. The wings are transparent with the internal border 
and apical nervures rusty buff ; the costa brown ; transverse band reddish buff 
on sides, brown in middle. Hind wings transparent; anterior border a little 
rusty ; outer border, nervures and subcostal spot blackish brown, 


It has the form of the European .S. wroceripennts, 
Habitat : Los Angeles, California. 
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Sesia anthracipennis Zorsduva/. 


Sesia anthracipennis BOISDUVAL, Suites a Buffon, Nat. Hist. Lépid. 1874, 
Pp. 392. 


Head and antennz black; palpi yellow below with the last joint black on 
top. Breast of a brownish black; legs brown black. Body of a burnt brown 
with four yellow rings; anal tuft black, barely mixed with a few yellow hairs 
on the sides. Wings brown, marked with a small orange point on the space 
where the second spot is found transparent in most of the species. Hind wings 
transparent with a large border ; the veins and subcostal lunule deep black. 


Has the size and build of a very small asz¢formus. 
Georgia. Lives on a species of Sa/7x. 


Sesia bibionipennis Borsduza/. 


Sesia bibionipennis BOISDUVAL, Lepid. California, 1869, p. 64 ; Suites a Buffon, 
Nat. Hist. Lépid. 1874, p. 421. 


Head and antennz black ; palpi grayish white below, black above. Corslet 
black. Feet brownish, limbs reddish brown (russet). Abdomen black with 
two rings of yellowish white. Anal tuft black mixed with a few yellow hairs 
and preceded in the male by a little white ring. Upper wings with two trans- 
parent spots, of which the anterior arrow-shaped, and the posterior round and 
divided into fine rays by the nervures. Hind wings transparent, nervures 
border and subcostal lunule black. 


General appearance and size of fenthreniformis and near SS. 
bibioniformis of Europe. 
Habitat : California. 


Sesia xiphizformis Borsduval. 


Sesia xiphieformis BoisDUVAL, Suites a Buffon, Nat. Hist. Lépid. 1874, 
p- 409. 


Head and antennz bluish black ; eyes reddish brown ; palpi and feet black. 
Abdomen bluish black marked in the middle with a wide orange or rather two 
rings united, of a reddish buff. The anal tuft black, preceded in the male with 
a longitudinal buff dash, which does not reach the extremity of the brush. 
The upper wings entirely blackish brown with a fringe of light brown. Find 
wings transparent with borders and nervures black. Also the anterior border 
is largely deep black. Expanse, 35 to 35 mm. 


[A7ay, 7894. ] / 
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This large and beautiful Sesza differs a little from our European 
species. It is the type of a little group near myopeformis and 
culictformis. 

Habitat : United States. 


Sesia nomadzpennis Boisduca/. 


Sesta nomadapennis BotspuvAL, Lépid. California, 1869, p. 63; Suites a 
suffon, Nat. Hist. Lépid. 1874, p. 399. 


Head black; collar and palpi yellow. Corslet bluish black. Abdomen also 
bluish black with three yellow rings. The upper wings transparent with the 
nervures, borders, extremity and transverse band deep black. ‘The internal 
border is tinted with ferrugineous, and the apical extremity rayed with a little 
buff. The small transverse spot externally with a little ferrugineous. Hind 
wings transparent, nervures, border and subcostal spot black. 


It has the size of the European S. conopiformis (nomadiformis). 
Habitat : California. 


Article III.—NOTES ON MAMMALS FROM NEW BRUNS- 
WICK. WITH DESCRIPTION OF A NEW. SPECIES 
OF EVOTOMYS. 


By J. A. ALLEN. 


The present paper is based on a collection of about 175 
specimens, representing 21 species. The collection is one of the 
results of an expedition sent out by the Museum to New Bruns- 
wick, primarily for the purpose of securing proper accessories 
for a ‘Moose Group,’ now in process of preparation, the other 
results of the enterprise being incidental to the main purpose. 
The expedition was in charge of Mr. John Rowley, Jr., Chief of 
the Department of Taxidermy, who was accompanied by his 
brother, Mr. Charles P. Rowley, as a volunteer assistant. Mr. 
E. T. Adney also accompanied the party, rendering material aid 
and contributing to the success of the expedition. 

About six weeks were spent in the field (Sept. 15 to Nov. 1, 
1893), in the Tobique River region of New Brunswick. ‘The area 
traversed extended from Andover, on the St. Johns River, to the 
Fork of the Tobique River, and thence to Trousers Lake,’ a 
distance of about seventy-five miles. 

The district is strictly Canadian, as shown by both the mam- 
mals and the birds obtained, among the latter being such forms 
as Parus hudsonicus, Perisoreus canadensis, Loxita_ leucoptera, 
Picoides arcticus, Dendragopus canadensis, and Bonasa umbellus 
togatus, of most of which good series were collected. The forest 
is wholly second-growth, the original growth having been long 
since removed by lumbermen. 

While the number of species of mammals actually taken on the 
expedition is only 21, Mr. John Rowley, to whom I am indebted 
for all of the field notes given in the following list, has kindly 
furnished me with interesting information respecting a number of 
other species, which it has been thought best to place on record 


1 This lake is said to have received its name from its resemblance in outline to a pair of 
trousers. 
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in the present connection. His notes are distinguished by being 
inclosed in marks of quotation, and followed by the initial “ R.” 


1. Cariacus virginianus (Zodd.). Vircinta DrErR.—“ Not 
common in the region of Trousers Lake, but found chiefly lower 
down the river, near clearings.” —R. 


2. Alces machlis (Zzzv.). Moosr.—A fine old bull was 
killed by Mr. Rowley, for the Museum ‘ Moose Group,’ at Gulquae 
Lake. A skeleton of another old male was also obtained, for 
which the Museum is indebted to the Hon. John Costigan of 
Ottawa. 

‘““Moose were of frequent occurrence in the Trousers Lake 
region, having considerably increased during the last ten years, 
in consequence of legal protection.” —R. 


3. Rangifer tarandus caribou (A¢e77). Woopianp Carti- 
Bnou.— ‘Common everywhere, being found as far down the St. 
Johns River as Woodstock.”—R. 


4. Vespertilio gryphus /. Cuzier. Brown Bar.—One 
specimen, Trousers Lake, Sept. 28. Others were seen. 

I follow Dr. Harrison Allen (Mon. N. Am. Bats, 1893 (March, 
1894), p. 75) in discarding the name Vespertilio subulatus Say, so 
long in use for this species, as indeterminable, and in any case 
inapplicable to the present species. 


5. Blarina talpoides (Gaffer).' Suorv-TAILED SHREW.— 
One specimen, Andover, Oct. 28. 


6. Sorex forsteri Rich. Forsrer’s SHREW.—A series of 11 
specimens is provisionally referred to this species, with the 
original description of which they seem sufficiently to agree. 
‘The average of the measurements taken from the fresh specimens 
by the collector is as follows : ‘Total length, 99.5 mm. (3.92 in.); 
head and body, 70 mm. (2.75 in.); tail, 45 mm. (1.77 in.); hind 
foot, 12.5 mm. (.50 in.). 


' On the proper name an‘ relations of this species,c/ Miller, Proce. Boston Soc. Nat. Hist., 
XXVI. p. 185, March, 1804 
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‘“Apparently common everywhere, in all sorts of situa- 
tions.’ —R. 


7. Scalops aquaticus (Zzz.). Common Mo.e.—‘ A mole, 
probably of this species, was evidently common about the settle- 
ments. No specimens were taken, but from the descriptions 
obtained of it, it was not the Star-nosed Mole (Condylura cris- 
tata).”’—R. 


8. Lepus americanus Zrx/. Varyvinc Hare.—This species 
is represented by 5 specimens taken Oct. 27 and 30, by 9 speci- 
mens taken Nov. 14-18, and by 15 specimens taken at various 
dates from Nov. 24 to Dec. 14, all at or near Andover. All, 
except the five first mentioned, were taken by Mr. A. Lockwood, 
after the return of the expedition. The 29 specimens form a 
series fully illustrating the autumnal change from the brown 
summer pelage to the white coat of winter. As this series, com- 
bined with other material in the Museum Collection, forms the 
subject of a special paper on the seasonal change of color in 
this species, to be published later in this volume, it is only neces- 
sary to note in the present connection that the specimens in which 
the character of the summer coat is still well shown present a 
wide range of variation in coloration—from pale-yellowish brown 
to deep-reddish brown, more or less strongly varied with black 
in different individuals. 

Mr. Rowley informs me that this Hare is locally common in 
the region visited, being confined mainly to the cedar swamps. 


g. Erethizon dorsatus (Zzzz.). CaNnapa PorRcUPINE.— 
Two specimens, Fork of Tobique, Sept. 20. 


10. Zapus insignis J/i//er. NorrHern JuMPING Mouse.— 
Three specimens, Tobique River, Sept. 21 and Oct. 9. 

“Not an uncommon species in the long grass of the clearings, 
but they seemed to avoid the traps.”—R. 


Ir. Mus decumanus Palas. Brown Rat.—One speci- 
men, Andover, Oct. 29. 
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12. Mus musculus Zizvz. House Mouse.—Andover. Sey- 
eral specimens, caught in the fields. 


13. Sitomys americanus canadensis J/7//er.!. CANADIAN 
WHITE-FOOTED Mouse.—A series of 24 specimens is typically 
referable to S. a. canadensis, now for the first time represented in 
the Museum Collection. Nearly all are in the plumbeous coat, 
one only being fully adult. This form, as pointed out by Mr. 
Miller (1. c.), differs notably from the common White-footed 
Mouse of southern New England and further south. 

“Very common about piles of logs in lumber camps, but also 
found generally distributed.” —R. 


14. Arvicola riparius Ord. Mrapow Mouse.—Represented 
by 29 specimens, of which the greater part are immature; two 
of the adults are very strongly reddish brown. 

“ All of the specimens taken at Trousers Lake were trapped in 
the evergreen forests; at the Forks of the Tobique they were 
found only in the cleared land.” —R. 


15. Arvicola chrotorrhinus JM/d/er." Rurous-NOSED 
Meravow Mouse.—One specimen, 2 ad., Trousers Lake, N.B., 
Oct. 7.0893: 

This specimen has been identified as above by Mr. Miller, who ~ 
has compared it with the types of his 4. chrotorrhinus from the 
White Mountains of New Hampshire, the only other locality 
from which it is thus far known. Mr. Miller’s §pecimens were 
taken near the summit of Mt. Washington, N. H., July 12-15, 
1893, hence nearly three months before the one above recorded. 

“ This specimen was taken ina small opening in the spruce 
woods. ‘Two others were taken, but were so badly mutilated by 
the traps that they were not saved.”"—R. 


16. Evotomys gapperi (/7y.). Rep-packep Mouse.— 
Represented by a series of 40 specimens, of which about one- 
half are adult and the rest in various stages of immaturity. One 
has a conspicuous patch of white on the back, due to albinism. 


1 Proc. Biol. Sec. Washington, VIII, 1893, p. 55. 
2 Proc. Boston Soc. Nat. Hist., XXVI, p. 190, March 24, 1804 
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“This is the common Mouse of the region, being found 
abundantly everywhere, but perhaps rather more numerously in 
the spruce woods than in the clearings.”’-—R. 


17. Evotomys fuscodorsalis, sp. nov. 


Smaller than Z. gapfer?, and very differently colored, but similar in propor- 
tions. Middle of dorsal region, from crown to base of tail, dusky brown, 
forming a broad blackish dorsal area; sides light, rather ashy, mouse-gray ; 
below light whitish gray, the hairs dark plumbeous for their basal two-thirds, 
apically whitish gray. Ears prominent, clothed with short brown hair. Fore 
feet light gray ; hind feet dusky gray. Tail bicolored, above dusky brown, 
blackish at the extreme tip ; lower surface light whitish ashy. 

The two specimens measure as follows:' ¢, total length, 129 mm. (5.06 
in.); head and body, 89 mm. (3.50 in.); tail, 4o mm. (1.56 in.); hind foot, 16.5 
mm. (.65 in.); ear from crown, 7.6 mm. (.30 in:); 2, total length, 127 mm. 
(5.00 in.); head and body, 90 mm. (3.56 in.); tail, 37 mm. (1.44 in.); hind 
foot, 18 mm. (.70 in.); ear from crown, 7.6 mm. (.30 in.). 


Skull, ¢ ad.—Total length (front border of nasals to occip. cond.), 23.4 mm. 
(.92 in.); basal length (inner base of incisors to occip. cond.), 20.5 mm. 
(.81 in.); greatest zygomatic breadth, 12.7 mm. (.50 in.); greatest width of 
brain-case, I1.7 mm. (.46 in.); least interorbital breadth, 4 mm. (.16 in.); 
length of nasals, 9.4 mm. (.37 in.); length of anterior palatine foramen, 4.3 
mm. (.17 in.); length of crown surface of upper molar series, 8.1 mm. (.22 in.); 
length of lower jaw (point of incisors to post. edge of cond.), 10.7 mm. 
(.42 in.); height at coronoid process, 4.3 mm. (.17 in.). 


Type, No. $33, ¢ ad., Trousers Lake, N. B., Oct. 17, 1893; C. P. and 


This species is based on two specimens, male and female, taken 
at Trousers Lake, Oct. 17. Although full grown, neither is 
apparently very old. 

In coloration this species strongly resembles the species of 
Phenacomys, to which genus it was presumed to be referable until 
an examination was made of the skull and dentition, which show 
that it is clearly referable to EAvotomys. It therefore does not 
require comparison with any other species of the genus. The 
pattern of coloration is the same as in Z. gapperi, the red color of 
the back in that species being replaced with blackish brown in £. 


1 Measurements, except of ear, from the fresh specimens, by the collector. 
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fuscodorsalis. As regards size, £. gappert from the same locality 
averages considerably larger, 10 adults averaging as follows : 
Total length, 144 mm. (5.67 in.); head and body, ror mm. 
(3.97 in.); tail, 43 mm. (1.70 1n.); hind foot, 20.3 mm. (.80 in.). 


18. Fiber zibethicus (Zzwz.). Muskrat.—Trousers Lake 
and vicinity of Andover, Sept. 28-Oct. 27. A series of to speci- 
mens. 

“Abundant in all suitable localities.”-—R. 


19. Tamias striatus lysteri (2/ch.). NortTHEeRN Cuip- 
MUNK.—One specimen, Trousers Lake, Oct. 15. 

“Common lower down the river, and probably also on the 
hardwood ridges about Trousers Lake. This, however, was the 
only one seen, probably owing to the lateness of the season.’’-—R. 


20. Sciurus hudsonius /ad/as. Rep SQuirreL.—Repre- 
sented by a series of 14 specimens, taken at various localities, 
Sept. 23 to Oct. 17. Allare in rather thin pelage, molting from 
the summer to the winter coat. The black lateral line is more 
or less distinct in all. 

“Common everywhere, sometimes probably a hundred being 
seen in a single day.”—R. 


21. Sciuropterus volucella sabrinus (Saw). FLYING 
SQUIRREL.—*“ More or less common.”—R. 


22. Arctomys monax Gme/.—“ Not uncommon about the 
settlements.’’—R. 


23. Castor canadensis Awh/. BrAver.—A fine specimen, 
now in the mounted collection of the Museum, was taken Oct. 
20 on the Tobique River. 

‘“Now becoming scarce. Saw but one fresh beaver dam, but 
remains of old ones were frequently met with.”’—R. 


24. Ursus americanus /a//as. BLack Brar.— “ More 
plentiful near the settlements than in the forests. We were much 


annoyed by bears destroying our sable traps.”—R., 
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25. Procyon lotor (Zizz.). Raccoon.—‘ Quite common. 
Thirty were taken by Mr. John Costigan of Ottawa, who was 
trapping here, during the six weeks of our stay in the region.” —R. 


26. Lutra hudsonica (Zacé.). Orrer.—* Not uncommon. 
Many are caught for their fur by trappers.” —R. 


27 Mephitis mephitica (Saw). Skunx.—“ Found at 
Andover and Riley Brook, but apparently not common.”— R. 


28. Lutreola vison (Scireber). Minx.—The collection con- 
tains three specimens taken at Trousers Lake. 


* Not uncommon.”—R. 


29. Putorius erminea (Zinz.). ERMINE; WEASEL.—Two 
specimens, in summer pelage, taken at ‘Trousers Lake, Sept. 30 
and Oct. 15. 


30. Mustela pennanti Zrx/. Biack Cat; FisHer.— 
“Not uncommon. One of the animals forming the chief de- 
pendence of the trappers in their pursuit of furs.”—R. 


31. Mustela americana 7wrton. MARTEN; AMERICAN 
SABLE.—Two specimens, Trousers Lake, Oct. 7 and to. Both 
are very richly colored, the breast patch being deep orange 
ochre. 

“This is one of the most abundant of the fur-bearing spe- 
gies lk 


32. Vulpes fulvus (Desm.). Rep Fox; Sitver Fox.— 
“Common about the clearings. The ‘Silver’ or ‘ Cross’ Fox is 
frequently taken, but the common form is of course much the 
more abundant.’”—R. 


Mr. Rowley informs me that the Gray Wolf (Canis /upus 
griseo-albus) has been, so far as he could learn from extended 
inquiries, quite extinct in this region for many years. Even one 
of the oldest Indian trappers he met had never seen one. 
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33. Lynx canadensis Raf. Canapa Lynx.—“ Reputed to 
be not uncommon.’’—R. 


“The Panther (Fe/?s concolor) is said to occur, but no satisfac- 
tory evidence of its present existence in the region was 
obtained.”—R. 


Article IV.—ON THE SEASONAL CHANGE OF COLOR 
IN THE VARYING HARE (LEPUS AMERICANUS 
ERXL,). 


By J? Ay ATEN. 


INTRODUCTORY. 


Any one at all familiar with the seasonal changes of color in 
mammals, and also with the periodic shedding and renewal of the 
pelage, cannot have failed to note the coincidence of the two 
phenomena. As a rule, particularly among the Rodentia, the 
change becomes first apparent on the feet and about the nose, 
extending gradually up the limbs and over the head, and from 
the base of the tail anteriorly, and from the sides of the body 
toward the median line. This, perhaps, may be assumed to be 
the usual method, particularly in the spring molt, but the 
process is subject to much irregularity, even among individuals 
of the same species, and it seems to vary somewhat in different 
groups. Late in spring, usually at the close of the breeding 
season, the old coat has become worn, faded, and more or less 
tagged, and the new hair may be seen coming in irregularly in 
patches, in addition to the more symmetrical method of change 
already indicated. 

The new hair, forming the summer coat, is much shorter and 
thinner, and usually brighter in color than the coat it replaces. 
The change from this coat to the winter dress again is generally 
accomplished more or less insidiously, but apparently in much the 
same order as in the case of the change from the winter to the 
summer coat. The summer coat is worn usually for a much 
shorter period, and fails to show the same amount of wear and 
fading, so that the transition is generally less marked and abrupt ; 
the new hair comes in gradually, and overtops the short summer 
coat, which apparently falls out as the new hair becomes more 
abundant and longer. Only in the case of some more or less radical 
change in color can the progress of the fall molt be readily traced, 


1 Thus in the Hares, as will be shown later, it is quite different from what it is in the 
Squirrels. 


[107] 
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as in the Varying Hares, forming the subject of the present 
article. In these a brown summer pelage is replaced by a white 
winter coat; and the change is thus so radical that it should 
seemingly be an easy matter to determine how it is produced. 
Yet just how the change of color is effected is still to some 
extent a matter of dispute. While supposed to be largely due to 
a molt, it sometimes appears to take place so suddenly that it is 
popularly thought to be due, in some degree at least, to the 
blanching of the summer hair. 


CHARACTER OF THE PELAGE. 


In order to understand fully the remarks that follow, it is 
necessary to briefly describe the summer and the winter pelage. 


Summer Pelage.—The general color of the upper parts, including the limbs 
externally, varies in different individuals from pale yellowish gray to deep 
yellowish brown, and even occasionally to reddish brown, more or less varied 
with blackish, particularly over the middle and posterior part of the back, due 
in part to most of the hairs being tipped with black, but often mainly to a 
strong sprinkling of wholly deep black hairs. There is also a broad pectoral 
band or ‘ ruff,’ varying from two to three inches in breadth, and in color from 
yellowish gray to deep rusty fawn. The rest of the lower surface, including the 
chin and throat, a part of the inner side of the hind limbs, and the whole of the 
ventral surface posterior to the breast, is white, often washed slightly with fulvous 
or grayish. The ears are brownish, more or less rusty, the extreme edge 
whitish, particularly on the posterior border, the apical third externally with a 
submargin of black, expanding towards the tip into a broad blackish subapical 
spot. Except basally and along the anterior border, the ears are thinly haired 
throughout. The soles of the feet are generally more or less dusky. 


This pelage, considered in detail, consists of two distinct parts — 
a thick woolly underfur, and a heavy coat of long overhair. 
The underfur is plumbeous basally, generally for about two-thirds 
of its length, with the apical third fulvous or tawny, the exact 
shade varying in different individuals. 

The overhair is of two kinds, as regards both pattern of color 
and structure. It consists principally of particolored hairs, which 
are plumbeous basally, generally about as far as the plumbeous 
zone of the underfur, then blackish for about one-half their total 
length, then passing abruptly into a broad band of fulvous, and 
then again abruptly into black at the extreme tip. ‘These hairs 
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are extremely attenuated at the base, gradually thicken as they 
become black, attaining their greatest diameter at and throughout 
the subapical fulvous zone, and then rapidly taper to a fine- 
pointed tip. Mingled with these particolored hairs is a greater 
or less profusion of wholly black, rather longer hairs, of coarser 
and firmer texture. These hairs vary greatly in abundance in 
different individuals, and over different parts of the body, being 
most abundant along the middle and posterior part of the back. 
They taper slightly towards the base and tip, but are of a much 
more uniform diameter than are the particolored hairs. They 
overtop the particolored hairs, thus not only greatly increasing 
the blackish cast of the dorsal surface, but by their rigidity 
imparting greater firmness to the surface of the pelage. 

During the autumnal change the particolored hairs are the first 
to fall out ; the longer, firmer, wholly black hairs persist later, 
quite a proportion of them often remaining after the particolored 
hairs have disappeared, giving a more or less leaden or dingy 
effect to the otherwise white winter coat. This effect gradually 
passes away, although a few black hairs can be found in most 
early December specimens, but they generally wholly disappear 
by the middle or during the last half of the month, excepting at 
southern localities. 


Winter Pelage.—Generally everywhere white at the surface, except the tips 
and edges of the ears, and the soles of the feet, although the latter are much 
lighter in color than in summer. 


The winter pelage is, of course, also made up of two kinds of 
hair—a woolly underfur, rather longer and much more abundant 
than in summer, and the longer, coarser, firmer overhair. The 
underfur is colored much as in summer, except that the tips of 
the longer fibres are pure white, like the overhair. The overhair 
is almost invariably pure white from base to tip, although the 
extreme basal portions of some of the hairs are grayish and pass 
into a horn-gray middle zone. This condition is rare, occurring 
in comparatively few specimens, and then only in a very small 
percentage of the hairs making up the long white coat of over- 
hair. The hairs composing the white covering of overhair vary 
greatly in diameter, not only in different individuals, but in 
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different parts of the body of the same animal, and even from the 
same region, as from the middle of the back. The coarser hairs 
have a firm shaft from the tip to the point of insertion into the 
skin ; the finer hairs have only the outer half or two-thirds firm 
and shaftlike, the lower portion dwindling to a thin filament, and 
when detached is curly and not unlike one of the coarser fibres of 
underfur. ‘There is indeed, in some individuals, an almost com- 
plete intergradation as regards texture between the coarser over- 
hair and the longer white-tipped filaments of underfur. 


MATERIAL EXAMINED. 


The following observations are based on a series of about 75 
specimens, nearly all of which belong to the Museum Collection.’ 
The greater part have been collected for the express purpose of 
this investigation, and include specimens taken through both the 
autumnal and vernal changes, as well as at other seasons. About 
thirty were collected near Andover, New Brunswick, during 
October, November and December (Oct. 27—Dec. 14), 1894, for 
the purpose of securing a series showing the transition from 
the brown summer coat to the white dress of winter. A _ part 
of this series was obtained by Mr. J. Rowley, Jr., and his 
associates, on the recent Museum Expedition to New Brunswick 
(see antea, pp. 99 and ror), and the rest were secured later from 
an Indian hunter through Mr. Rowley’s agency. The greater 
part of the rest of the series is from the vicinity of Rutland, 
Vermont, taken at various intervals from Oct. 17 to April 15, 
and for which I am mainly indebted to Mr. W. W. Granger, 
who has also kindly secured a series, collected at intervals during 
March and April, to illustrate the spring molt. ‘There are also 
four specimens from Kittson County, Minn. (Noy. 17-22), col- 
lected and presented by Dr. E. A. Mearns. 

This material shows that there is considerable individual varia- 
tion in respect to the exact time of change at the same locality, 
Thus some of the specimens taken as early as Nov. 17, both 


'T am indebted to Dr. C. Hart Merriam, of Washington, for the loan of 13 specimens from 
his own collection, which have proved especially useful in the present connection. Six of 
them are from the Adirondack region of New York, and seven from Elk River, Minn. The 
former include specimens taken in summer and autumn, while the latter were taken during the 


spring molt, 
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at Rutland, Vt., and in New Brunswick, are already quite white, 
while others taken at the same locality and on the same day show 
very little change from the summer coat. Most of the specimens 
taken the last week in November are in nearly full winter dress, 
but in some the change is much less advanced. March and 
April specimens also show a wide range of variation in respect 
to the spring molt, some individuals changing much earlier than 
others. 


AUTUMNAL CHANGE. 


The early stages of the autumnal change are well shown in five 
New Brunswick specimens taken Oct. 27-30. In two of these 
only the sides of the nose, the ears and the feet have become 
white, the white extending, however, on the fore limbs nearly to 
the body, and on the hind limbs over the inner edge of the leg to 
the thigh, with a strong admixture of white hairs all around 
nearly to the knee. Another specimen is similar except that the 
ears are much less white and the white extends higher on the 
sides of the nose. ‘The fourth specimen (No. 6737) is more ad- 
vanced, the whole top of the nose, nearly to the eyes, being quite 
whitish, while a broad whitish streak extends backward from this 
whitish frontal area to the base of the ears. On parting the fur 
an abundance of short white hairs is seen along the sides of the 
body and across the rump and lower part of the back. A close 
examination of the light areas on the front and sides of the head 
shows that the whiteness is due to a new growth of hair, which 
in places has almost wholly replaced the brown coat, but is 
generally mixed with it ; on parting the adjoining and still super- 
ficially unchanged area an abundance of short white hairs is 
found which have not yet reached the surface. In the fifth 
specimen (No. 6739) the change is less advanced on the head, 
but more advanced on the sides and posterior part of the body, 
which parts are already more or less whitish, particularly on the 
thighs, where the greater part of the long hairs of the summer 
coat have fallen out and the white winter coat begins to show, 
though it is still largely concealed within the underfur. On the 
right side of the median line, in front of the hips, are several 
small irregular patches of white, due to the almost entire failing 
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out of the summer pile, although the thick winter pile here 
developed is still much shorter than the surrounding pelage. 

The next set of twelve specimens was taken some two weeks 
later (Nov. 14-17), yet, through individual variation, they con- 
tinue by insensible gradations the stages of change, almost 
to the full winter coat. No. 6788 of this series is even less 
advanced than Nos. 6737 and 6739, already noticed. Three or 
four others are so nearly like these two as not to call for special 
mention. No. 6791 is a little more advanced, and shows beauti- 
fully the progress of change on the head. The whole top of the 
head, from between the base of the ears to a point somewhat in 
front of the eyes, is apparently unchanged, forming a large crown 
patch about twice as long as broad, bounded in front by a pure 
white nose patch, and on the sides by a broad whitish ocular 
band, leaving on either side below this a broad, nearly unchanged, 
malar region, extending forward in a point toward the nostril. 
The hairs forming the white nose patch are still short, though 
the longer brown hairs of the old coat have entirely disappeared. 
The transition to the brown crown patch is abrupt, but on part- 
ing the hairs at its anterior border the pelage is found to be 
thickly set with short, pure white hairs that have not yet reached 
the surface. The tawny pectoral ruff has become considerably 
whitened by the incoming white hairs, some of which have nearly 
reached their full length. One or two of the other specimens 
already mentioned show the pectoral ruff in about the same con- 
dition ; in others only a few white hairs have appeared, while in 
still others it remains practically unchanged at the surface, 
although on separating the pelage white hairs are found beneath 
the surface. 

No. 3240 (Rutland, Vt., Nov. 17) carries the change consider- 
ably further. The whole pelage has become more or less 
whitened, but there is still a sufficient remnant of the summer 
coat over the dorsal region to give the prevailing tint to the 
central portion of the back, gradually fading thence laterally till 
white becomes the prevailing tint at a point quite high up on the 
sides of the body. The white nose patch extends laterally to the 
eyes and centrally in a broad point to the middle of the inter- 
ocular space, while the whole crown is irregularly whitish, small 
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: patches where white prevails being mixed with patches of the 
summer coat, which is one-third to one-half longer than the new 
winter coat. This results in giving to the whole top of the head 
the ragged, patchy appearance so often seen in molting animals, 
and shows at a glance and beyond question that the change of 
color is due to a replacement of the summer coat by a winter 
coat of a different color, and that the whiteness of winter is not 
due to a change of color in the summer coat. The whole dorsal 
region is thickly set also with white hairs, but few of which have 
reached the surface, although a considerable part of the long pile 
of the summer coat has been shed, except over a narrow band 
along the median line, extending from the loins to the head and 
widening anteriorly. The sides of the head have still undergone 
little change. 

Another specimen (No. 3242, same date and locality) is a little 
more advanced, but presents the same general features, including 
the rough, patchy appearance of the head. There is, however, 
much less of the summer coat left over the dorsal region. In 
No. 3241 (same date and locality) the change is nearly complete, 
only the black hairs of the dorsal region remaining of the sum- 
mer coat, producing a general grizzled effect. 

The New Brunswick specimens furnish a parallel series to 
those from Vermont, last described. Other specimens of the 
New Brunswick series taken later (Nov. 20, 24 and 26) present 
interesting phases of change. No. 6828 (Nov. 20) has a consid- 
erable mixture of the summer coat remaining on the crown, 
cheeks, ears and shoulders, and less (but still enough to produce 
a grizzled, dingy effect) over much of the dorsal region. No. 
6831 (Nov. 26) has a large part of the top of the head still brown, 
with much brown hair over the shoulders and along the median 
line of the back, extending as a narrow band from the nape 
posteriorly for about two-thirds the length of the body, decreas- 
ing in width posteriorly and becoming gradually obsolete. No. 
6829 (Nov. 24) has the crown almost unchanged, forming a cap 
of brown hair projecting above the surrounding white pelage ; 
and there is a very slight admixture of the summer coat over the 
middle of the back. A specimen taken later (No. 6837, Dec. 6) 
is nearly white throughout, but is slightly tinged with brown hairs 
[Way, 7894. | ral 
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on the back, while the head is piebald through the presence of 
small spots of brown on the white ground. The hind feet, par- 
ticularly near the base of the toes, are streaked with fawn color 
on a white ground, while the anterior surface of the fore limbs is 
mainly deep fawn color. But it does not follow that the fawn- 
colored pelage of the feet is a remnant of the summer coat, since 
this is found also in specimens killed in January and March, the 
series of specimens covering the period from November to 
March showing that this is an individual peculiarity, different 
specimens presenting a gradation from white to fawn-colored 
feet independently of season. 

The December series (Nov. 29 to Dec. 15) shows that after the 
white color is practically assumed it increases in purity, as does 
the coat in softness and fullness, by the maturing or lengthening 
of the white overhair and the thickening of the soft underfur. 
The long black hairs of the summer coat are the last to disappear, 
being retained, apparently to give firmness and stability to the 
pelage, till the white overhair of the winter coat is fully developed. 

From the foregoing it will be seen that the Varying Hare has 
an autumnal molt, not unlike that occurring in other mammals, 
to which alone the change of color is due ;' and, furthermore, 
that the change begins and proceeds in the manner, so well 
known to every one who has given careful attention to the sub- 
ject, common to other mammals; it beginning with the nose, 
feet and ears, extending gradually, sometimes somewhat irregu- 
larly, over the head, up the limbs and along the flanks, creeping 
gradually up the sides toward the median line of the back, and 
from the rump anteriorly, leaving the crown, the sides of the 
head (malar regions), and the anterior and median portions of 
the back as the parts last to undergo the change of coat. Indeed, 
so simple and so matter of course is the whole process, that the 
only excuse for giving so detailed an account of the change is 
the fact that exceedingly erroneous statements of the process 
have not only found their way into print, but have also been 


made the basis of other generalizations. 


! In addition to the evidence of a molt afforded by skins, as already given, [ am assured by 
Mr. Rowley and Mr. Granger, independently of each other, that they noticed in preparing the 
skins of the fall specimens in change that the long brown hairs came out very freely, while 
there was no noticeable shedding of the white hairs. 
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VERNAL CHANGE. 


My studies of the vernal change are based primarily on speci- 
mens taken in the vicinity of Hartland, Vermont, during the 
present spring (1894)—a season remarkable for the great and 
almost unprecedented warmth of the first three weeks of the 
month of March. Hence the molt may have begun this year 
somewhat earlier than usual for this locality. This series is 
admirably supplemented by a series from Elk River, Minn., 
taken March 24 to May 11, 1886, kindly loaned me by Dr. C. 
Hart Merriam from his private collection for use in the present 
connection. 

Three specimens, taken March 25, present the following con- 
ditions: No. 7289, 2, differs little in superficial appearance from 
midwinter specimens. A close examination, however, shows that 
it has already lost the long soft white overhair from the ears— 
so conspicuous a feature of the basal portion in winter examples— 
and that a portion of the long white overhair of the body has been 
lost. On separating the pelage a few small patches of the summer 
pelage can be found here and there, where by accident, or in 
fighting, the old hair has been torn out, and the new coat has 
come in, as on the shoulders and hips. Here the summer coat, 
only a few millimeters in length, is coming in ‘in a uniform, com- 
pact mass. It presents all the characteristics of the summer coat, 
as far as it has advanced, generally showing only the black tips 
and a portion of the broad subapical zone of fulvous. 

A second specimen (No. 7290, 4) is almost precisely similar, 
except that the hairs of one of the small patches of new fur on 
the middle of the back are more than half grown, thus showing a 
part of the black basal portion below the fulvous zone. A third 
specimen (No. 7288, 2 ) is quite different, having shed nearly all of 
the long overhair, only afew scattered white bristly hairs remaining, 
so few that they might be easily counted. The heavy coat of 
long thick underfur, however, remains apparently intact, and, 
strange to say, the animal looks nearly as white as before tt lost tts 
overhair. Ut serves to show ina striking manner that the surface 
of the underfur is also white, as well as the overhair ; and having 
seen it thus demonstrated, it is easy now to discover on careful 
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examination, that the surface of the underfur is generally white 
in winter specimens. This specimen also shows numerous patches 
of new hair on the back where the old coat has been violently 
removed. 

Two specimens, taken April 1 and 2, exhibit the progress of ten 
days. In both of these (No. 7285, 4, and No. 7286, 2) the greater 
part of the overhair has been shed, and there has evidently been a 
great reduction in the amount of underfur. In addition to this 
the new summer fur can be seen coming in somewhat uniformly 
over most parts of the body; though somewhat thinly dispersed 
it can be easily seen on parting the underfur. 

Two specimens killed April 9 (Nos. 7291 and 7292) carry the 
change much further. No. 7291, 2, has lost all of the winter coat of 
overhair, except here and there a few remotely isolated hairs. The 
patches of new hair, replacing bunches lost by accident, have now 
reached the level of the still heavy coat of underfur. There is 
less short new hair generally dispersed over the body than was 
found in the two specimens of a week earlier date, above 
described ; but very interesting changes have taken place on the 
head, and on the summit of the shoulders, where a large incre- 
ment of the summer fur has risen to the surface of the underfur. 
A large part of the white hairs of the winter coat still cover the 
sides and top of the nose and extend back in a triangular patch 
to a point between the orbits; but on either side of this median 
line, from a point considerably in advance of the eyes back nearly 
to the crown, the summer pelage is quite fully developed, and the 
winter hair has disappeared. A similar patch occupies the upper 
part of the cheeks, just below the eyes, and new summer hair is 
abundantly dispersed throughout the crown. 

No. 7292, 4,is much more advanced. ‘There are scattered new 
hairs over much of the body,as yet concealed by the overtopping 
underfur ; the feet, particularly the hind feet, are more advanced 
in change, and the whole head, including the cheeks, has become 
invested with the summer coat. The pelage is still short, and in 
places presents a patchy appearance, as over the nose and on the 
posterior part of the cheeks, where irregular tufts of the winter 
coat remain, conspicuous by its greater length and white color, 
The ears appear practically unchanged, retaining an unusual 
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amount, compared with the other April specimens, of the long, 
white winter hair. Over the shoulders and on the hinder part of 
the back are numerous patches of the nearly full-grown summer 
pelage, with its characteristic mixture of fulvous-barred and 
black-tipped hairs. 

Of two specimens taken April 15 one (No. 7295,2) is less 
advanced than No. 7292 (described above), taken a week earlier, it 
still retaining much of the long white overhair over the posterior 
third of the back, and the ears are nearly as white and as well 
clothed as in winter; and generally the specimen is in a very 
backward condition of change. The other (No. 7294,2) is ina 
very advanced stage of change, excepting the ears and feet, which 
still remain nearly as in midwinter. The entire head, the pectoral 
ruff, and the whole central part of the dorsal region nearly back 
to the hips, have taken on the characteristic dress of summer, the 
summer pelage protruding above the underfur, though not yet of 
mature length. There still remain, however, many long white 
" hairs over the middle of the back, especially posteriorly, and there 
are small tufts of white hair on the sides of the head. On the 
sides of the body and over the posterior part of the back the 
summer coat is largely concealed beneath the still persistent 
winter underfur. 

These are the last of the Vermont series received up to the 
date of this writing, but fortunately the specimens from Elk River, 
Minn., already mentioned as received from Dr. Merriam, carry 
the change forward to almost full summer pelage. These will be 
described somewhat in detail, although covering in part the 
ground already traversed, the locality rendering them of especial 
interest in this connection. The seven specimens were taken at 
such well chosen intervals (March 24 to May 11) that they show 
the leading stages of change throughout the whole period of molt. 

No. 2545 (Coll. Dr. C. Hart Merriam), ¢ ad., March 24, has 
begun to lose the long white overhair, particularly on the ears, 
sides of the shoulders and middle of the back, and patches of the 
new summer coat have appeared on the front of the head near the 
eyes, that on the left side being about twice as large as the one 
on the right side. Another specimen (@), taken March 27, is 
slightly more advanced, having lost most of the long white over- 
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hair from the back, and over which area considerable new hair 
has just appeared above the skin, as can be seen by carefully 
parting the underfur. 

No. 2546, 2, April 1, has lost nearly all of the long white 
overhair, except from the ears and feet, and the new summer 
pelage is coming in abundantly and quite evenly over nearly the 
whole dorsal surface, including the sides of the body as well as 
the back, much of it being already 5 or 6 millimetres in length ; 
while little patches here and there have reached the surface of 
the underfur, and over a large part of the head it has quite 
replaced the winter coat. No. 2551, 2, April 7, is a little more 
advanced, the summer pelage being well developed over the whole 
head, except a small central area in front, over the nasal bones, 
and has attained considerable length over the whole dorsal sur- 
face, though still buried in the winter underfur. A few long 
white hairs are scattered over the dorsum—remnants of the 
winter coat of long white overhair. 

In No. 2549, 2, April 8, the summer pelage thickly clothes the 
head, sides of the shoulders and a very broad area on the back, 
extending as far back as the hips. Over all these parts it over- 
tops the underfur, and gives to the surface of the pelage the 
characteristic color and texture of the summer dress. From the 
hips, posteriorly, and along the sides of the body, it is much less 
abundant and still concealed beneath the underfur. 

The next specimen in the series (No. 2555, 4 ) was taken April 
23, and is nearly in full summer dress, except on the feet and 
ears, although the pelage is still short. There are little tufts of 
white hairs—remnants of the winter coat—still remaining here 
and there on the back and sides. This is the first specimen of 
the Elk River series that shows much change in the pectoral ruff 
or on the feet, the ruff in this example having taken on the 
character of the summer dress.. On the forearm the summer 
pelage has advanced on the outer side to a point about half way 
between the elbow and wrist, superseding the winter coat, and 
below this point much of the winter coat has either fallen out or 
worn off. On the hind feet a nearly complete change has 
advanced as far as the ankle joint, and the feet are ragged and 
worn, having lost much of the winter coat. 
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The last specimen of the Elk River series (No. 2553, 2, May 11) 
has practically attained, so far as the head and body are con- 
cerned, the summer dress, except that the pelage appears not to 
have attained its mature length. The ears and tail still show 
traces of the winter pelage, and the feet are but little more ad- 
vanced in change than in the specimen last described. 

From the foregoing it is obvious that the spring molt, like the 
autumnal, occupies a period of from fully four to six weeks, the 
latter probably being about the average length of time required 
for the complete change of dress. 

In tracing the change from the winter to the summer coat we 
have spoken only of the change of the overhair. A comparison, 
however, of the specimens last mentioned with those first 
described in the Elk River series, or of summer with winter speci- 
mens, renders it evident that the underfur is changed as wellas the 
overhair. ‘The summer underfur is at least three-fourths less in 
amount, is shorter, and apically quite different in color. It 
appears to grow simultaneously with the overhair, the old coat of 
underfur being retained as a protection from cold for some time 
after the winter overhair has fallen out, and much later giving 
place gradually to the new coat, as the latter becomes sufficiently 
developed to afford the necessary amount of warmth. Whether 
or not the summer underfur is molted in autumn it seems almost 
impossible to determine, but that there is at this season a heavy 
growth of new underfur is plainly obvious. 


IRREGULARITIES IN CHANGE OF COLOR, ETC. 


An examination of the present series discloses various irregu- 
larities in the development of the white winter dress, in respect 
especially to the color of the feet, ears and head. In most speci- 
mens that have completed the winter dress the feet, except the 
soles, are superficially white, the whiteness varying greatly in 
purity in different specimens, while others, particularly on the 
fore feet, present large areas of fulvous. In those with the 
whitest feet, the hairs are wholly white to the base, and the 
underfur is pale plumbeous, with no tinge of fulvous. In other 
specimens the underfur varies from pale fulvous to deep rich 
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fulvous, and in these latter the hair basally, in part or wholly, has 
the same tint, the hairs varying, in different specimens and also 
over different parts of the same foot, from pure white nearly or 
quite to the base to wholly fulvous, or fulvous with a white tip of 
variable extent in different hairs situated in close proximity. In 
this way the dorsal aspect of the foot varies from uniform clear 
white to white mixed more or less irregularly with fulvous, or to 
nearly deep pure fulvous, shading off laterally or at the edges 
into white. 

The ears vary similarly except that the underfur is more com- 
monly dusky, and the white surface is varied with dark chestnut 
or rusty brown rather than fulvous. 

Usually in the specimens with brownish ears and fulvous feet 
the whole head shows a tinge of fulvous, which proves to be due 
in part to the shortness of the white tips to the hairs, as well as to 
the fulvous underfur. In specimens with a yellowish cast to the 
nose it is found that only the extreme tips of the hairs are white, 
all of the subapical portions being fulvous, passing at the extreme 
base into dusky. Often in specimens with very white heads the 
underfur is mostly dusky. In spring the ears lose their winter 
covering very irregularly, it being sometimes shed very early in 
the molt, and sometimes remaining till the summer pelage is well 
developed over the whole body. 

Unfortunately there are no specimens at hand representing the 
partial change to white supposed to frequently occur at southern 
points in the habitat of this species, and is known to be the case 
in Lepus campestris. Reasoning, however, from analogy, and from 
the condition of the specimens just described, there is no ground 
for supposing the lack of complete change in color to be due to 
an imperfect autumnal molt, but rather to the fact that the new 
hair comes out largely of some other color than white. 

Whether or not the soft underfur is also shed in autumn cannot 
readily be determined, but from its increased length and abund- 
ance in winter, as compared with summer and early autumn, it is 
evident that if not wholly renewed it at least is very greatly 
augmented. 

In the case of the spring molt, there is little doubt that the 
whole pelage is renewed, the underfur quite as completely as the 
overhair. 


EEE 
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In the case of wounds from fighting or other cause, resulting 
in the violent removal of large bunches of fur, it is interesting to 
note that in the autumn the new hair comes out white, often 
weeks in advance of the general change, and that in spring, 
under similar circumstances, the hair comes out brown, like the 
summer coat, much in advance of the general change from 
winter to summer pelage. 


CONCLUSIONS. 


From the foregoing it is evident (1) that the change of color, 
both in autumn and in the spring, is due to a change of pelage, 
and not, even in the fall, to a change of color in the hair itself. 
(2) Further, that this change is gradual, occupying many weeks, 
both in fall and spring; and that while it may be doubtless more 
or less accelerated or retarded by temporary climatic conditions, 
it is not intimately connected with phases of weather, but is as 
regularly periodic as the seasons themselves. 

(3) That the method of change, as regards the parts first 
affected, is the reverse in spring of the order characterizing the 
autumnal change: in the fall the change beginning with the feet 
and ears, the sides of the nose and front of the head, which often 
become radically changed before the body is much affected ; 
while as regards the body, the change begins first at the base of 
the tail and extreme posterior part of the back, and at the ventral 
border of the sides of the body, working thence upward toward 
the median line of the back and from behind anteriorly, the crown 
of the head and a narrow median line over the shoulders and 
front part of the back being the parts last changed. In the spring 
the order of change zs exactly the reverse, the molt beginning on 
the head and along the median line of the anterior half of the 
dorsal region, extending laterally and gradually to the ventral 
border of the sides of the body and posteriorly to the rump, and 
then later to the ears and down the limbs to the feet, which are 
the parts last affected, and which often remain but little changed 
till the head and body have pretty completely assumed the sum- 
mer dress. 

(4) That for some time during the early part of the spring 
molt, after the white overhair has been shed (except for a few 
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scattered hairs), the pelage consists chiefly of the heavy coat of 
soft winter underfur; later this gradually disappears, probably 
partly by wearing off and partly by falling out, as the summer 
coat thickens and matures. 

(5) That in spring the molt occurs quite as early and proceeds 
just as rapidly (if not a little more so) in the females as in the 
males, and that the molt is practically completed before the young 
are born.' This is noteworthy as being just the reverse of what 
occurs in many of the Sciuride, especially in the genera Sciurus 
and Zamias,’ in which the males molt much earlier than the 
females, the molt in the latter being delayed not only till after 
the young are born but till near the close of the nursing period. 


HISTORY OF THE SUBJECT. 


More than a century ago, Thomas Pennant, a most astute 
naturalist for his time, gave the gist of the whole subject in a 
short paragraph of five lines, as follows: “From /udson’s Bay, 
as low as Wew England, these animals, at approach of winter, 
receive anew coat, which consists of a multitude of long white 
hairs, twice as long as the summer fur, which still remains. 
About the middle of Afrz/ they begin to shed their winter cover- 
ing.”’* Omitting the last clause of the first sentence, we have the 
whole case well stated. Later writers, however, conjectured 
another cause for the autumnal change. Thus, Dr. Richardson 
(afterwards Sir John Richardson) believed “ that the change to 
the winter dress takes place by a lengthening and blanching of 
the summer fur.” This view appears to have been widely enter- 
tained by both scientific and non-scientific writers. But no one 
appears to have made any attempt at a thoroughly scientific 
investigation of the matter prior to 1869, when Assistant Surgeon 
Francis H. Welch published an elaborate paper on the subject.’ 


1 Judging by the condition of the embryos in females taken late in April, when the change 
to summer pelage is well advanced. 

2 See this Bulletin, Vol. III, pp. 42, 44 and 49, 50. 

4 Arctic Zodlogy, Vol. 1, 1784, p. 96. 

' Fauna Boreali-Americana, Vol. I, 1829, p. 218. 

5* Observations on Lepus americanus, especially with veference to the Modifications in the 
Fur consequent on the rotation of the Seasons, and the Change of Colour on the advent of 
Winter; based on Specimens obtained in the province of New Brunswick, North America.’ 
By Francis H. Welch, Assistant Surgeon, 1st Battalion, 22d Regiment. <Proc. Zodl. Soc. 
London, 1869, pp. 228-236. 
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Unfortunately it consists of a singular mixture of truth and error, 
although looked upon as authoritative by subsequent writers. In 
fact, it is difficult to understand how the author could have been 
so misled, or could have been so unfortunate in his observations. 
His detailed statements as to the change in color, so far as its 
gradual progress is concerned, leave little to be desired, but in 
accounting for the change, or in attempting to explain the cause 
and manner of the change, it is evident at once that his observa- 
tions were faulty and superficial, notwithstanding his apparently 
extensive use of the microscope in his investigations. 

He says: “About the commencement of October the first 
indications of the hybernal change are to be detected: the nose 
and lips assume an iron-grey hue, from the presence of white 
hairs; many of the whiskers are white at the tip or some portion 
of the shaft; a patch of white hairs, twenty to thirty in number, 
of the size of a split-pea, forms on the centre of the forehead ; 
white hairs become apparent on the edges of the ears outside and 
at their junction with the neck, while on the inside a crop of downy 
white fluff springs up; afew of the longer hairs of the pile of the 
back, especially towards the tail, are observed to be blanched 
wholly, or only at the tips, while the greater part of the smaller 
kind are brown at the tip, with the tawny band of the shaft 
much lighter in color or even white ; the anterior surface of the 
feet, especially of the hind ones, is mottled with white. Thus 
far,’ he continues, “the most careful examination fails to elicit 
any addition to the autumnal coat, the change being superficial 
and entirely dependent on an alteration of colour in existent 
hairs.” 

With the material at present before me it is hard to understand 
how such a conclusion could have been reached. The only 
explanation that suggests itself is that specimens were casually 
examined from time to time in the flesh and not preserved for 
detailed study and comparison in series. For later on he appears 
to have discovered the new growth of hair, for he says: “ During 
November this surface-change gradually deepens in intensity, 
....and is accompanied by a deeper one of a much more 
potent character; for on separating the fur a thick crop of white 
stiff hairs (first apparent at the root of the tail) is to be detected 
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springing up over the back and sides. These hairs, at first 
extremely minute and entirely of a new growth, rapidly increase 
in length, accompanied by an advance in the superficial changes 
above mentioned; soon they are on an equality with the pile of 
the autumnal coat on the sides, forming a mottled whity-brown 
band from ears to tail, contrasting strongly with the centre of the 
back, at present comparatively unchanged ; anon they outstrip 
this, reducing the mottling on the sides to a pure white, and, 
gradually implicating the centre of the back in the same process 
....they clothe the animal in a thick white outer garment, 
generally assumed about the first week of December. As soon 
as the new growth renders itself superficially evident, the change 
of colour in the old hair, which on the back up to this time has 
been slow in progress, advances with great rapidity, so that in 
a few days only a few coloured hairs, generally remaining un- 
changed throughout the whole winter, can be detected”’ (I. c., 
pp. 230, 231). 

Later on he says: ‘‘ Thus the winter hue would appear to be 
brought about by a change of colour in the pile of the autumnal 
coat combined with a new hybernal white crop, the latter un- 
doubtedly playing no small part in the colouring process and in 
the thickening of the fur. TZhere is no indication of shedding.’ 
An increase in length ensues over the whole body.... The pro- 
cess may be summed up as a combination of colour-change 
(except in the underparts) of the lengthened outer hairs of the 
autumnal [=summer] coat, with an additional hybernal growth ; 
the former universal over the body, the latter limited to certain 
portions” ().iC.4°p:-232). 

There is so much to be corrected in the foregoing quotations 
that the points may best be taken serzatim. 


(1.) First, as to the whiskers, which elsewhere, it is said, “ will 
demonstrate each variety” of the “blanching process” of the 
hairs. My series of over seventy specimens shows that the 
color of the whiskers is entirely independent of any seasonal 
color-change of the general pelage. They may be either all 
black, as in many of the midwinter specimens, as well as in some 


! Not italicized in the original. 
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October and November specimens ; or part white and part black, 
or even the same hair particolored, as happens about equally in 
early fall specimens and in December, January and March speci- 
mens. This feature appears to be a matter of purely individual 
variation, having no relation to season. 


(2.) Secondly, the small white spot in the forehead. This is a 
mark more or less common to all species of Leporidz, including 
those that do not change to a white winter dress. It varies e 
extent from three or four white hairs to much more than “twenty 
to thirty.”” It is especially frequent in Zepus americanus while in 
the summer coat. It is present in ro out of 18 fall specimens 
now before me, in which the crown is unchanged by molt, and 
also in a large proportion of the April and May specimens in 
which the head has acquired the full summer dress. Being found 
all summer, and more or less commonly in all Hares, it evidently 
is not one of the early stages of change to the winter coat, either 
by a “blanching process,” or any other. 


(3.) As already said, the failure to discover a new growth of 
white hair about the nose, sides of the head, and on the ears and 
feet, must have been due to faulty observation, since my speci- 
mens demonstrate its presence beyond question. Some show it 
so plainly that it is impossible not to recognize it on the most 
hasty inspection ; in others the fact that the short white hair is a 
new growth is not so obvious, so that a mistaken interpretation 
of the facts might easily be made by one unaware that the absence 
of a new growth would be an anomaly, and in opposition to what 
occurs as a rule in mammals. Besides, as already shown, the 
pelage of the sides of the nose, the feet, and sometimes of the 
greater part of the head, is often, even in midwinter, only super- 
ficially white, even the coarser hairs being only tipped with 
white, easily leading to the inference that they were undergoing 
a “blanching process.” This erroneous departure has obviously 
influenced the author’s whole subsequent work, which his dis- 
covery later on of the new growth, when more advanced, failed 
to correct, and led to the false assumption that the change of 
color over the whole body was due largely to the blanching of 
the old hair. 
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(4.) It is assumed that the old hair is not shed, but suddenly 
assumes new vitality and proceeds to “increase in length,” and 
to take on an entirely changed molecular structure, for he says 
elsewhere (l.c., p. 233) that “ to this [increase in the length of the 
autumnal hairs] must be added that the blanching shaft, in the 
majority of cases, has also augmented in thickness....the 
increase being consequent upon a more than usual number of 
series of cells entering into its composition.” And again (l.c., 
p. 234): “It would seem that the rapid development of new hairs 

. involves the autumnal outer fur in the same process, leading 
to an increased length and thickness in the shaft of the hair by 
the superposition of layers of the same colourless cells entering 
into the structure of the new growth—perhaps combined also 
with an arrested production of pigmentary matter.’’ This is 
further elaborated in such detail of explanation, based on micro- 
scopical examinations, that it would seem to rest on a solid basis, 
but I must confess that to me the case is simply incomprehensible. 
My material certainly demonstrates that the summer coat is shed, 
and not transformed, either in structure or color. On the other 
hand, it does not need even the aid of a magnifying glass to show 
that the winter coat of long white overhair is of a finer and softer 
texture, with a much smaller (instead of larger) diameter of shaft 
than the summer coat, which 1s coarser, harsher to the touch, and 
of a different structure, the particolored (not the wholly black to 
the same degree) hairs of the summer coat being subapically 
thickened, the thickened portion including the fawn-colored band, 
and extending slightly above and below it. Hence, the only 
explanation that occurs to me is that the thickened hairs were a 
part of the old summer coat, which it was assumed were in process 
of change, or about to change to white, simply from the fact that 
the brown hairs were disappearing, and that he compared these 
old hairs with the new hairs of the winter coat. Again, in speci- 
mens well advanced in change, on casually parting the pelage of 
the back, the new white hairs are so abundant and conspicuous 
that all of the hairs seem white below the surface, but on remov- 
ing some of the hairs still remaining of the summer coat they are 
found to be colored to the base and still unchanged. 

Ina January specimen (No. 3277, Rutland, Vt., Jan. 8) a small 
proportion of the hairs over the dorsal region are pure white for 
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rather more than their apical half, and then pass into a broad 
band of very pale horn-color, which usually fades out basally, or 
may persist faintly to the base of the hairs. In texture and size 
they do not differ from the pure white hairs with which they are 
intermixed. A very few of these basally faintly horn-tinted hairs 
can be found in another specimen taken at the same time and 
place, and in one out of three early March (March 2) specimens 
from the same locality. Also a specimen from Locust Grove, 
Lewis Co., N. Y., taken March 21, 1884, and kindly loaned me by 
Dr. Merriam, is a fine example of this phase of coloration. In 
this specimen many hairs still remain wholly black, others are 
only black, or more or less blackish, basally. These hairs are 
evidently, however, in each case, a part of the true winter coat, 
and not aremnant of the summer coat, any more than are the 
fulvous hairs on the fore legs and hind feet of certain midwinter 
specimens, or the basally fulvous hairs on the nose, or the fulvous 
hairs on the ears, of these same specimens. They simply grew 
particolored instead of white, and have not either the texture or 
the form of the particolored hairs of the summer coat. Yet, 
although so exceptional, they might, considered alone, seem to 
give some support to the ‘blanching’ theory of the autumnal 
change of color. 

So much attention would not be given, in this connection, to 
Mr. Welch’s paper, in view of the overwhelming evidence of its 
erroneous character, were it not that it has recently been made 
prominent by Mr. E. B. Poulton as the chief basis for his theory 
respecting ‘ Variable Protective Resemblance in Vertetrates,’’ 
in which he either quotes at length or summarizes from Mr. 
Welch most of the passages above quoted, and proceeds to theorize 
from this insecure basis. 


In conclusion it may be well to correct a time-honored error 
respecting the geographical distribution of Lepws americanus, 
since it figures prominently in the matter of seasonal change of 
color. Thus Mr. Poulton (1.c., p. 97), in speaking of this species, 
says: “In Hudson’s Bay ‘Territory it changes early and carries 
the winter coat till June, while no change of colour takes place 


1 Cf. ‘The Colours of Animals,’ Chap. VII. Intern. Sci. Ser., Vol. LXVII. New York, 
Appleton & Co., 1800. 
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in the winter in the southern parts of the United States,’’ basing 
the statement probably on Welch (I. c., p. 235), who in turn 
quotes it directly from Sir John Richardson. Richardson seems 
to have derived the statement from Pennant, as he says (Faun. 
Bor.-Am., I, p. 218): “The white color is less perfect in more 
southern districts, and to the southward of New England, accord- 
ing to Pennant, the brown dress endures all the year.”’ Pennant, 
in his ‘Arctic Zoélogy,’ recognized only two species of North 
American Hares—the Varying Hare and the American Hare. 
The first is the Arctic Hare of the present day; the other was 
primarily the Varying Hare here under consideration, but in- 
cluded also all other species of North American Hares then 
known. Hence when he says, “From Vew England southward 
they retain their brown color the whole year,’’ he is evidently 
speaking of the ‘Cotton-tails’ and Swamp Hares of the South, 
which, as every one knows, never turn white. It is needless to 
tell intelligent mammalogists that the southern limit of distribu- 
tion of the Varying Hare is the southern half of the Alleghanian 
Fauna—in other words, it is not found at ordinary levels south 
of Massachusetts. Furthermore, there is little evidence to show 
that it does not practically become white in winter to the very 
southern limit of its range, although less perfectly so than further 
north, the change in color sometimes remaining more or less 
incomplete and superficial, so far as can be determined at this 
writing. 


! Not italicized in the original. 
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Article VimOSTEOLOGY OF PATRIOFELIS, A MIDDLE 
EOCENE CREODONT. 


By J. L. Wortman, M.D. 
PLATE I. 


HisTORY AND SYNONOMY. 


The genus Patriofel’s was originally established by Dr. Leidy, 
in the ‘ Proceedings’ of the Philadelphia Academy, March, 1870, 
p. 10, upon the fragmentary portions of the rami of both lower 
jaws, which were obtained by Dr. Hayden in the Bridger Baisin, 
Wyoming, the year previous. In August, 1872, Prof. Marsh 
described (Amer. Jour. Science, Vol. IV, p. 10) from the same 
locality, some remains of a “ gigantic Carnivore” which he referred 
to anew genus and species under the name of Limnofelis ferox. 
According to Prof. Marsh’s statement, his specimen consists of 
portions of the skull, fragments of the lower jaw, some vertebre, 
and other less important parts of the skeleton. In the same paper 
he describes a second species under the name of Limnofelis 
/atidens, from a last upper premolar, which was obtained in the 
same horizon. Prof. Cope, in the ‘American Naturalist’ of 1880 
(Vol. XIV, p. 745), proposed a third genus from teeth and limb 
bones, which were collected by the writer in the Wind River 
Baisin in the summer of 1879. To these remains Prof. Cope gave 
the name Protopsalis tigrinus. Prof. Scott has described in the 
‘Journal of the Philadelphia Academy,’ 1886 (Vol. IX, p. 174), 
some remains of a large Creodont from the Bridger formation, 
which he referred to Prof. Cope’s genus Protopsalis. A new 
species of this genus was proposed by the writer (Bull. Amer. 
Mus. Nat. Hist., Vol. LV, p. 98, 1892), under the name of P. 
leidyanus, from a specimen in the Princeton Collection. 

The material collected by the American Museum Expedition 
into the Bridger Baisin now enables me not only to give an 
unusually full description of the osteology of the species of 
(May, 7894.) [129] 9 
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Patriofelis, but to establish the synonomy of the three generic 
names that have been proposed. 

A careful comparison of Marsh’s description of Limnofelis 
ferox with Prof. Cope’s figures and description of Pvrotopsalis 
tigrinus leaves little doubt of the generic identity of the two 
specimens. Both of them, moreover, agree so perfectly with our 
specimens, that I do not hesitate to refer them to the same genus. 
Marsh’s description is characteristically brief and imperfect, but 
enough is stated to indicate that the last lower molar of Zimno- 
felis is the same as that of Protopsalis, which is in turn like 
that of Patriofelis. Marsh’s specific name /evox is therefore 
adopted, since it has priority. A comparison of our specimens 
with Leidy’s type of Patriofelis ulta reveals a difference only in 
size, our largest specimen being at least one-third larger in every 
way. Iam therefore convinced that Lzmnofelis and Protopsalts 
do not present any characters, so far as known, which will enable 
one to separate them generically from the genus originally 
proposed by Leidy, namely, Patriofelis. 

The specimens upon which this paper is based were found in 
the Bridger Baisin at widely separated localities. The most com- 
plete is from the Henry’s Fork region; several other specimens 
of both the species were found at Twin Buttes, and their remains 
are likely to occur wherever the exposures contain fossils. The 
larger species, ?. ferox, is one of the largest Creodonts known, 
and equaled in size a full-grown black bear. The head was 
disproportionately large and massive, almost equaling in this 
respect an adult lion. The smaller species, P. w/fa, was about 
one-third smaller. In both, there was a long and powerful tail, 
broad plantigrade feet, which, together with other characters 
presently to be considered, lead to the conclusion that they were 
aquatic in habit. 

The subject is considered under the following heads : //zstory 
and Synonomy ; Osteology ; Comparison with other Creodonts ; 
Comparison with the Seals ; Probable Habits ; Classification and 
Species. 
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L.—OSTEOLOGY. 


MATERIALS FOR DescRIPTION.—The most important specimen 
in our collection, pertaining to the larger species, consists of an 
almost complete skeleton remarkably well preserved. The skull 
and lower jaws are present, but unfortunately somewhat damaged. 
The teeth are mostly wanting, but in the lower jaw the fangs of 
the entire series are preserved, so that their number can be 
determined. The facial part of the cranium is, moreover, con- 
siderably damaged, but at least two of the upper molars are 
sufficiently preserved to admit of a determination of their 
structure. With the exception of some of the cervicals and the 
first two or three dorsals, the vertebral column is complete and 
well preserved. Nearly all the ribs of one side are present, as 
are also a number of the sternebree. The fore limb is represented 
by a scapula, part of a humerus, ulna, and radius, and nearly all 
the manus. The pelvis is wanting, but both hind limbs are well 
nigh complete. In a second specimen, somewhat smaller, one 
ramus of the lower jaw, bearing the premolars and a damaged 
first molar, is present, together with many important parts of the 
limbs. A third specimen includes a part of the hind foot with 
the greater part of the pelvis. A fourth specimen contains the 
pelvis, hind feet, vertebrae, humerus, scapula, ulna, radius, and 
part of the fore foot. 


SKULL.—The single skull of Patriofedis contained in the col- 
lection is considerably damaged. When found it had already 
been weathered out of its matrix, and consisted of a heap of 
fragments. These, after much labor, have been put together and 
the result is a fairly satisfactory skull. Of this the posterior part, 
including the condyles, occiput, mastoid processes, brain-case, 
glenoid cavities and the zygomatic arches, is tolerably perfect. 
The greater portion of the top of the skull is also preserved, 
including both postorbital. processes with the divergent roots of 
the sagittal crest posteriorly almost to the point of their junction, 
together with the greater part of the right nasal bone to its 
anterior free extremity. There is also a part of the left maxil- 
lary, reaching from its point of junction with the frontal forwards 
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and downwards in front of the infraorbital foramen, so as to 
include the roots of the first two premolars and the posterior wall 
of the left canine alveolus. The anterior portions of the zygo- 
matic arches, moreover. have attached to them the posterior 
parts of the maxillaries, which, upon the left side, contain the last 
molar in position with the roots of the one immediately in 
advance of it. The posterior termination of the infraorbital is _ 
also indicated. There is in addition to the parts already men- 
tioned the right anterior wall of the anterior nares, showing the 
alveoli of the canine, together with the lateral incisor, that is 
not connected by actual contact with the rest of the facial 
bones. 

I have thus described at length the pieces as they actually 
exist for the reason that there is a possible source of error in the 
construction of the face. 
The top of the skull is 
not connected by contact 
with the rest of the bones, 
and it may be placed too 
far forwards; but taking 
into consideration the 
sweep of the divergent 
branches of the sagittal 
crest, the position of the 
post-orbital processes, as 
well as other points, I am 
led to believe that it is 
approximately correct. 
The whole skull as thus 
restored is remarkable for 
its large size and general 
robustness as compared 
with the rest of the skele- 
ton. Its size is quite equal 
to that of a lion, while the 


hig. 1. Patrtofelis »yox. Skull from above, . A ° 
Phe Ste ie is ferox ull from above ize of the body is. but 


little if any larger than that 
of a black bear, The face is extremely short and broad, with 
high, wide anterior nares. Behind the postorbital processes the 
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skull is much constricted, as in the seals, and there is a corre- 
spondingly long interval between the postorbitals and the anterior 
termination of the brain cavity. The sagittal crest is unusually 
high and prominent, and is continued far in advance of the brain 
cavity, as in the sea-lion ; it terminates posteriorly in a compara- 
tively narrow, massive, overhanging occiput. Just above the 
posterior roots of the zygomatic arches at the base of the sagittal 
crest are seen two large postparietal foramina, which lead down- 
wards into.the lateral sinuses. 

The zygomatic arches are remarkably heavy and widely 
expanded. The glenoid cavities have great lateral extent, and 
are provided with anterior and posterior glenoid processes, as in 
many of the fissiped Carnivora and the sea-lion. The mastoids 
are large and prominent ; the paroccipitals are conspicuous and 
closely applied to them. The tympanic bulla are not preserved. 
The basioccipital is relatively broad and deeply marked for 
muscular insertion. The condyles are small in proportion to the 
size of the skull, and the foramen magnum is higher than it is 
wide, as in the seals. The occiput is relatively narrow, of great 
vertical extent and overhangs the condyles, as in the feline skull. 

The foramina cannot be determined with a great deal of satis- 
faction, but some of them are sufficiently preserved to admit of 
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Fig. 2. Patriofelis ferox. Skull from side, 4 natural size. 


description. The optic foramina cannot be made out, but there 
is a distinct sphenoidal fissure, which is apparently not confluent 
with the foramen rotundum, as it is in the sea-lion. A very 
distinct and well-marked groove extends from the opening of the 
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foramen ovale, forwards to the opening of the foramen rotundum, 
and undoubtedly indicates the presence of an alisphenoid canal. 
The presence of a foramen lacerum medium cannot be deter- 
mined, but a deep groove in the side of the basioccipital repre- 
sents a large carotid canal, which would be completed were the 
tympanic bullz in position. The region of the posterior lacerated 
and condyloid foramina is too much broken to show them dis- 
tinctly. There are no post glenoid foramina. The stylomastoid 
has its usual position, and forms a deep groove between the 
mastoid and paroccipital process. There is another foramen of 
considerable size which opens backwards and downwards upon 
the posterior wall of this process. This foramen appears to be 
peculiar, and is not represented in any of the modern Carnivores. 

The dratn-case is very small in proportion to the size of the 
skull. While the skuli is considerably larger than that of the 
sea-lion, the actual capacity of the cranial cavity is less than one- 
third as great. Its walls are remarkably thick. The cerebellum 
was entirely uncovered by the cerebral lobes, and the tentorium 
was very little, if any, ossi- 
fied. The cerebral cavity 
shows that there were at 
least two longitudinal or 
suprasylvian convolu- 
tions, much as in the 
more primitive carnivor- 
ous brain. There is no 
satisfactory evidence of a 


Fig. 3. Patriofelis ferox. Skull, occipital view, crucial sulcus. ‘The cere- 

gM a ice bellum was relatively 
large, and the walls of its 

cavity are unusally thick. The roof is marked by a deep longi- 
tudinal furrow for the lodgment of the vermis of the cerebellum. 
The /ower jaw partakes of the nature of the skull, and is 
remarkably heavy and robust. ‘The horizontal rami are short and 
deep. The symphysis is rather short, and the chin abruptly 
rounded. ‘The last molar is placed close against the base of the 
coronoid process, which rises rapidly and does not overhang the 
condyle, The masseteric fossa is wide and deep ; the condyles, 
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which are placed low, have great transverse extent and a scroll- 
like pattern, as in the cats. The angle is well rounded and little 
produced, as in Oxyena. The inferior dental canal is large and 
situated below the level of the tooth line. The inferior border of 
the jaw is nearly straight. 

The dentition is but very little known, and our material does 
not, unfortunately, throw very much light on the subject. From 
Leidy’s type specimen of P. w/fa the number of molars and pre- 
molars in the lower jaw was determined to be five, of which three 
have been considered Pms. and two Ms. There were either four 
or five teeth in the upper jaw belonging to this series. I am 
inclined to the opinion that there were only four, of which three 
were Pms. and one M. Although the roots of the first two pre- 
molars above are preserved in the fragment of maxillary attached 
to the skull, it is difficult to determine whether the first one was 
single or double rooted. Now in Oxyena there are four Pms. and 
two Ms. in the upper jaw, of which the first Pm. is single rooted 
and the last M. is transverse to the long axis of the jaw. In 
Patriofelis the last tooth is not transverse, and if Patrzofelis 
is descended from Oxyena directly, which I think the evidence 
demonstrates beyond question, the last upper tooth of Patriofelis 
must represent a single molar, since it would have been manifestly 
impossible for the transverse tooth to become again longitudinal. 
The transverse position is the first step in its disappearance. In 
the same way it may be determined that if the first Pm. is single 
rooted it represents the first Pm. of Oxyena, and if two rooted it 
represents the second Pm., in which case there would therefore 
be only four teeth behind the canine. In our specimen it has 
the appearance of being two rooted, and I therefore consider the 
formula to be I. 3,9 C. 4, Pm. 3, M. 3. 

The structure of the last upper tooth of Patriofelis is not 
distinctly shown in our specimen on account of the extreme wear 
of the crown; enough is preserved, however, to show that it had 
a well-developed sectorial structure. The para- and metacones 
are apparently completely fused so as to form an anterior blade, 
the posterior blade being furnished by the prolongation of the 
heel, as in Oxyena and Hyenodon. If there were an internal 
cusp in the unworn tooth it must have been small, There is 
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another upper tooth in the collection from another individual, 
which I take to be either a first molar or the last premolar. It 
repeats the structure of the tooth just described, with the excep- 
tion that the anterior blade is relatively larger. It has three 
roots, of which two are anterior and one posterior, and the 
internal cusp was rudimentary or wanting. ‘The structure of the 
anterior teeth is entirely unknown. The canines were large 
and powerful, and there were probably three incisors above. 
The outer one, judging from its alveolus, was considerably 
enlarged. 

A fragmentary specimen of a lower jaw in our collection shows 
that there were but two pairs of incisors below. These are 
crowded in such a way that the median one has a position almost 
immediately in advance of the outer one ; the canine was large 
and slightly compressed laterally. The anterior (second ?) pre- 
molar is placed very obliquely to the tooth line; it has a simple 
crown and two roots. The third is likewise two rooted, but the 
crown is not preserved. The fourth premolar is the largest of 
the series ; its crown consists of a single principal cone, to which 
are added an anterior and posterior basal cusp. Of these the 
posterior or talon is the larger, and there is some indication of a 
second small internal cusp to this part of the tooth; this is 
suggested by the breadth and thickness of the talon at its base ; 
it is shown in Leidy’s type of 7. u/ta. The crown of the first 
lower molar is broken beyond recognition, but if we are to judge 
from Cope’s specimen from the Wind River, as well as from 
Leidy’s type, it has a structure very similar to the corresponding 
tooth of Oxyena, with a more reduced talon. ‘The last molar of 
the lower series is not preserved in any of our specimens. It has, 
however, been described by Marsh, and agrees so perfectly with 
the tooth figured by Cope, as well as that of Leidy’s type, that its 
structure may be regarded as fully determined. The whole tooth 
bears a striking resemblance to the sectorial of the cat. 


VERTEBRA, Rips, AND STERNUM.—AImost the entire vertebral 
column is preserved in our best specimen of Patriofelis. Counting 
from the sacrum forwards there were sixteen vertebra in position, 
so that there is no chance for error as regards this much of the 
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dorso-lumbar series. Of this number six are lumbar and the 
remaining ten are dorsal. As there are thirteen ribs of one side 
present in this same specimen, it is evident that there are at least 
three dorsals missing. I have therefore added these three ver- 
tebre from another individual. There may have been one or two 
more, but I am led to believe that the number thirteen is approxi- 
mately correct. This is the number usually found in the cats, 
but in the seals there are fifteen, and in the sea-otter there are 
fourteen dorsals. 

The Atlas—The general form of the atlas more nearly resem- 
bles that of the felines than any other of the existing Carnivora. 
This is especially seen in its vertical flattening, in marked 
contrast with the high arch and great vertical diameter of the 
neural canal of the sea-lion and sea-otter. Although the trans- 
verse processes are somewhat damaged in the single specimen 
which we possess, yet it is evident that they had a considerable 
lateral expansion, and are placed relatively high up on the sides 
of the bone, as in the cat, and not at its base, as in the sea-lion 
and sea-otter. In many of the Carnivorathe transverse processes 
have a very marked backward direction, but this does not seem 
to have been the case in Patriofelis. There isa strong ridge 
occupying the upper anterior surface of the transverse process, 
which, so far as I am at present aware, is peculiar to Patriofelis. 

The way in which the vertebral artery pierces the transverse 
process of the atlas in the different groups of the Carnivora is 
subject to considerable variation, as well as the form and direc- 
tion of the transverse processes themselves, and in some of them, 
at least, these features are highly characteristic. In all of the 
Felidz which I have had the opportunity of studying, the canal 
pierces the transverse process at its extreme posterior edge, where 
it is thickened and joins the body of the bone. The superior 
edge of this posterior border slightly overhangs the inferior edge. 
The process itself, moreover, in its fore and aft extension, is more 
or less parallel with the long axis of the neural canal. This 
character appears to be very constant in the Felidae, and so far 
as we know the structure of the atlas in the more generalized 
Nimravide, itis true of them also. In the Canidz, upon the other 
hand, the foramen for the vertebral artery is situated well in 
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advance of the posterior border of the process, and instead of 
having a fore and aft direction, as in the cat, pierces the process 
almost vertically from above. In the Viverride and Hyenide 
the position of the foramen is very much as in the cats. There 
is, however, an important difference between these two families 
and the felines in the character of the canal where the artery 
enters the suboccipital foramen in the anterior part of the atlas. 
The difference consists in the formation of a bony bridge in this 
situation which gives to the suboccipital foramen a double opening 
in the hyenas and civets, whereas it is single in the cats. It 
is interesting to note, however, that in Haplophoneus the sub- 
occipital foramen has a double opening, as in the Viverride 
and Hyznide. Among the bears and mustelines, the lower edge 
of the posterior border of the process is extended backwards 
considerably, and the upper surface of the process is marked by 
a strong ridge. This ridge corresponds to the superior lip of 
the posterior border of the transverse process in the cat. In the 
more typical seals the vertebral foramen is greatly enlarged, 
while in the sea-lion it is of more normal proportions, and its 
arrangement, as well as that of the transverse process, is very 
much as in the bears. 

The axis does not offer any characters of unusual importance. 
The neural spine is large and overhangs the posterior zygapo- 
physes, very much as in the cats. The centrum is circular in 
section at its posterior extremity, and not depressed and oyal as 
in the cat. Upon its inferior surface the centrum exhibits a 
strong keel, much more pronounced than in any of the modern 
Carnivores. ‘The odontoid process is missing. 

In the succeeding cervical vertebrae the centra are convex in 
front and concave behind. ‘They present a circular section at 
their extremities, and are strongly keeled beneath. ‘The neural 
spine of the sixth cervical is preserved, and indicates a propor- 
tionately greater height than is seen in any of the cats. The 
transverse processes are not sufficiently preserved to admit of 
description. 

The dorsals, as already stated, are very probably thirteen in 
number, and in the anterior part of the region have relatively 
small bodies, with well-marked convex surfaces in front and 
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concave faces behind. This convexity and concavity gradually 
decreases towards the posterior part of the region until in the 
lumbars the central faces are nearly plane. In a like manner the 
centra increase rapidly in size posteriorly. The neural spines 
are not preserved, and their relative lengths cannot be deter- 
mined, but judging from their roots they are relatively high and 
strong, as in the cats. The anterior and posterior zygapophyses 
are flattened oval facets which are directed upwards and down- 
wards in the anterior ten of the series. The postzygapophyses 
of the tenth, however, become abruptly rounded or cylindrical, 
and are received into corresponding grooves in the succeeding 
vertebra. In the remaining dorsals, as well as the lumbar series, 
these articular processes become further complicated by the forma- 
tion of a double tongue and groove, a character which, so far as 
I am now aware, is not found in any other carnivorous or creo- 
dont mammal. In the postzygapophyses the groove is superior 
and the cylindrical part inferior, while in the anterior zygapo- 
physes this order is reversed. At the point where the zygapo- 
physes change their character so abruptly, metapophyses and 
anapophyses appear and are well developed from this backwards. 
It is moreover at this point that the transverse process for the 
articulation of the tuberculum of the rib disappears, and the 
neural spine changes from a backward to a forward direction. 

The /uméars, six in number, have large plane-faced centra, with 
a strongly developed inferior keel, which gives to them a some- 
what trihedral form. The neural spines are strong and unusually 
broad, especially those of the last three vertebree. The distal 
ends of the spines of the anterior three vertebrze are more or less 
thickened and tuberous. All the lumbars have well-developed 
transverse processes, as well as anapophyses and metapophyses. 

The sacrum is made up of three vertebrz, of which two unite 
with the ilia at the sacro-iliac synchondrosis. The bone is 
relatively broad and heavy, in keeping with the large size of the 
lumbars in advance of it, and the powerful tail behind. The 
neural spines are present, although smaller in every way than 
those of the lumbar series. 

The /az/ is well nigh complete, and consists of twenty-eight 
caudals. The proximal ones are large and strong, with well- 
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developed transverse processes and complete articular processes. 
The neural canal and articular processes cease at the tenth from 
the sacrum, after which they present the pattern usually seen in 
the caudal region of the long-tailed Carnivora. There were 
numerous chevron bones, but none of them have been pre- 
served. 


The Ribs.—As already remarked there are thirteen ribs of one 
side preserved, together with numerous fragments of those of the 
other side. As this number agrees so well with the number of 
dorsals I am persuaded to believe that there cannot have been 
more than one or two pairs more than this number at the very 
utmost. The first rib is somewhat remarkable for its shortness 
and stoutness, together with the unusual size of its articular 
processes. It is considerably flattened, as are the succeeding 
three, after which they become more and more rounded. The 
last three have no tubercula, and articulate directly with the 
bodies of the dorsals. 


The Sternebre.—TVhere are six sternal bones preserved in the 
more complete skeleton. These resemble the corresponding 
bones of the sea-lion more than those of the felines in their rela- 
tive robustness and greater breadth. They are moreover much 
shorter than in any of the fissiped Carnivora. 


Fore Lims.—The fore limb of Patriofedis differs materially from 
that of the fissiped Carnivora in the proportions of the various 
segments. The scapula, humerus, and ulna are of about equal 
length, while the radius and manus also compare very closely in 
this respect. In the fissiped Carnivora, on the other hand, the 
scapula is very generally shorter than either the humerus or ulna, 
the length of the ulna equals, or may exceed that of the humerus, 
and the length of the radius is always greater than that of the 
manus. In the Pinnipedia the proportionate lengths of the com- 
ponent segments are again different, The scapula is always longer 
than the humerus, the ulna is longer than the scapula, and the 
manus is again longer than the ulna. One of the chief peculiari- 
ties of the fore limb of the seal consists in the enlargement of the 
scapula and the elongation of the manus. In this respect, there- 
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fore, the fore limb of Pat¢rzofelis is more like that of the seals 
than the land Carnivores. 

The scapula is relatively longer and broader than that of the 
cats, dogs, or bears. The prominent spine divides the external 
surface in such a manner that the greatest breadth of the two 
fossze are about equal, whereas the greatest breadth of the infra- 
spinous fossa in the cat, dog and bear, always exceeds that of the 
supra-spinus fossa. In the Otariide, at least among the seals, it is 
the supra-spinous which is the larger. 

The head of the scapula presents a rather shallow pyriform 
glenoid cavity, and is joined’ to the body of the bone by an 
exceedingly short neck. As a result of this arrangement the 
acromion, which is unusually large, overhangs the shoulder joint 
to a greater extent than is seen in any of the recent genera. The 
tubercle for the attachment of the long head of the biceps is well 
developed, and occupies its usual position on the dorsal or 
external portion of the neck on the coracoid side. The coracoid 
process is of moderate proportions, and is rather obtuse, as in the 
bears and dogs, differing in this respect from the cats, in which 
it is produced and pointed. On the axillary border, at the point 
of junction of the head with the body, is seen a well-marked 
roughened depression for the tendinous origin of a part of the 
teres minor. ‘The spine is large and prominent, and is terminated 
proximally by a remarkably well-developed acromion. ‘To this is 
added a large overhanging metacromion, whose dimensions 
greatly exceed that of the feline scapula, in which it is best 
developed of all the Carnivora. The glenoid or axillary border is 
thickened and raised above the general level of the infra-spinous 
fossa, and towards its posterior termination shows a relatively 
small though distinct area for the origin of the /eres mayor. 
This area is unusually large in the bears and seals. 

The humerus is remarkable for the enormous development of 
the deltoid crest, the great prominence of the supinator ridge, 
as well as the lateral flattening of the shaft. The bone is rela- 
tively short and robust, not exceeding the scapula or ulna in 
length, and the shaft is moderately bent. The head is small, 
laterally compressed, and its articular surface is prolonged back- 
wards so as to overhang the posterior border of the shaft to an 
unusual degree. 
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The bicipital groove is single, deep and narrow, the tuber- 
osities are quite prominent and robust, and are deeply marked for 
ligamentous attachment. The greater tuberosity rises above the 
level of the articular surface, and is somewhat compressed from 
side to side, having a very slightly oblique direction to the long 
axis of the head. This is more pronounced in the cat, and 
becomes almost transverse in the sea-lion. The deltoid crest is 
almost as prominent as it is in the sea-lion, and occupies at least 
five-eighths of the entire length of the bone. In this particular 
the humerus differs markedly from that of all the land Carnivora 
and approaches that of the seal. The distal portion of the bone 
shows a powerful supinator ridge, and deep and well-marked anti- 
cubital and anconeal fosse. ‘There is apparently no super- 
trochlear foramen, but a large entepicondylar foramen is present. 
The trochlea is relatively broad, and the outer margin is thin and 
produced downward almost as far as the inner border. The 
anterior face of the articular surface is convex on the outer side, 
and is received into the cup-shaped head of the radius. It is not 
so convex as in the cat but is more like that of the sea-lion. A 
large part of the trochlea is occupied by the head of the radius, 
so that pronation and supination must have been somewhat 
limited. 

The wna is a strong bone, and is remarkable chiefly for the 
length of its olecranon process. In this respect it exceeds any 
of the modern Carnivora. In the dog and black bear the 
olecranon is only about 10% per cent. of the entire length of the 
ulna; in the puma it is about 12% per cent.; in the sea-lion it is 
about 17% per cent.; while in Pa¢riofedis it is nearly 24% per 
cent. The posterior wall of the sigmoid cavity is elevated more 
than is usual in the Carnivora, as is also the case with the coro- 
noid process. ‘The shaft is laterally flattened and deeply grooved 
upon the outside. ‘There is also a shallower groove found upon 
the inside. The shaft is deepest at the coronoid process by 
reason of a considerable backward curve, which it makes in this 
situation. ‘The distal end is fashioned into a short, though stout, 
styloid process which articulates with the cuneiforme. 

The radius is short and robust. Its head is oval in section, and 
covers a large part of the humeral trochlea. It is probable that 
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the movements of pronation and supination were more or less 
limited. The distal end of the bone is considerably expanded, 
but it does not exhibit the deep tendinal sulci which are seen in 
the modern Fissipedia. In this respect it is more like that of the 
sea-lion. It also shows a tendency towards the distal flattening 
of the shaft, a feature so conspicuous in the radius of the sea-lion. 
The distal articular surface is relatively small, and does not show 
separate facets for scaphoid or lunar, as one would be led to 
infer. 


The Manus.—The carpus of Patriofelis is like that of the 
other Creodonta, in that the scaphoid, lunar and centrale are 
free. The scaphotd has about the same proportions and the general 
form Of that of ihe cat, ifthe 
lunar and centrale were removed. 
Proximally it shows a single con- 
vex facet for articulation with the 
radius. Laterally it is applied 
very closely to the lunare by a 
nearly vertical facet, the proximal 
surface of the two bones forming 
a continuous convex surface. It 
is owing to this fact that the distal 
articular surface of the radius 
exhibits but a single facet. Dis- 
tally but two facets can be distin- His: gh Paopreres ee eae 
guished, one for the trapezium,  ™#”US: 4 natural size. 
and another for the trapezoid and 
centrale. That for the trapezium is the larger of the two, in con- 


sequence of the abnormally large size of this latter bone. 

The dunare, as stated above, is strongly convex from before 
backwards on its proximal aspect, and is closely applied to the 
scaphoid. Below it is strongly saddle-shaped, and articulates 
with the magnum, centrale and unciforme. It joins the cunei- 
forme by a moderately well-defined facet. 

The cunetforme is relatively large, and resembles the corre- 
sponding bone in the carpus of the bear. It presents a strong 
lateral process, which, when the bone is placed in its natural posi- 
tion on the unciforme, reaches over and almost touches the fifth 
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metacarpal. The facet for articulation with the styloid process 
of the ulna is a wide, transversely extended groove, which is 
separated from the pisiforme facet by a high, transverse ridge. 
The distal surface has a cup-shaped facet where it articulates 
with the unciforme. 

The piszforme is robust and has a rather short, expanded tuber, 
which is very rugose for tendinous attachment. Otherwise this 
bone closely resembles that of the bear. 

The unczforme differs from both that of the bears and felines in 
that it has considerably less vertical depth in proportion to its 
width. The cuneiforme facet is less vertical than in these forms, 
and the facet for the lunar is more on the summit of the bone. 
Distally there are two facets distinguishable, which serve as 
points of articulation for metacarp. IV and V. 

The magnum is very much like that of the cat, and has practi- 
cally the same relations to the surrounding bones. It is excluded 
from contact in front with the scaphoid by the intervention of 
the centrale. The broad shelf-like projection upon its radial side 
is occupied exclusively by the centrale, and the trapezoid does 
not overlap it, as is the case with the cats; in this respect it re- 
sembles the bears more than the cats. Distally it presents a 
single surface for articulation with metacarp. III. 

The centrale, the smallest element of the carpus, is somewhat 
irregularly shaped, and articulates with the following bones: 
above, its principal contact is with the scaphoid, but it also 
touches the lunar; upon the ulnar side it articulates with the 
magnum, while below it is supported by the magnum and trapezoid. 
Upon the radial side it is more or less wedge-shaped, and lies 
between the scaphoid and trapezoid. In the codssified scapho- 
lunar of the cat and the bear, that prominent wedge of bone 
which extends down upon the radial side of the head of the 
magnum, and rests upon the ledge of this latter bone, undoubt- 
edly represents the centrale. 

The ¢rapezoid is proportionately small, and does not lap over 
upon the magnum as it does in the cat. It is apparently not 
placed so high in the carpus as usual in the Carnivora, and there- 
fore does not permit of the second metacarpal projecting above 
the level of the others, as so very frequently happens when the 
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bones are closely articulated. It articulates above by two distinct 
facets with the centrale and scaphoid, and upon the ulnar side 
with the magnum ; upon the radial side with the trapezoid, while 
below it supports the second metacarpal. It has essentially the 
same shape as in most of the fissiped Carnivora. 

The trapezium is chiefly remarkable for its unusual size. It is 
almost equal to the unciforme and greatly exceeds the correspond- 
ing bone in the carpus of the modern Fissipedia. Above it has a 
large facet for articulation with the scaphoid, and a smaller one 
by which it articulates with the centrale. Upon the ulnar side 
there is a facet for articulation with the trapezoid and the inner 
side of metacarpal II, while distally there is a rather large flat- 
tened articular surface by which it supports the first metacarpal. 
It is of much interest to note that in its size and general form 
this bone of Patriofelis resembles the aquatic Carnivores much 
more than it does any of the Fissipedia. In the sea-lion the 
trapezium is larger than the unciforme; its transverse diameter 
is almost if not quite equal to its vertical diameter; there is a 
large facet for the scapho-lunar and the facet for articulation with 
the first metacarpal is not convex from side to side. In the 
Fissipedia, on the other hand, the vertical diameter is always the 
greatest, the facet for contact with the scapho-lunar is relatively 
small, and the facet for the first metacarpal is convex from side 
to side. Nowin Patriofc/is the greatest diameter of the trapezium 
is transverse, there is a large contact with the scaphoid, and the 
facet for the first metacarpal is like that of the sea-lion. The 
corresponding bone of Oxyena resembles that of Patriofelis very 
closely. 

Of the metacarpals the third and fourth are about equal in 
length and the longest, after which comes the second, fifth and 
first in the order mentioned. In the matter of size and robust- 
ness of the shaft, metacarpal I holds the first place, although 
there is some reason to believe that in the specimen here figured 
this bone is slightly pathological, which makes it appear larger 
than it would otherwise be if such were not the case. In the 
bone of the opposite side we have unfortunataly only the proxi- 
mal end preserved, so that this point cannot be fully determined. 
At all events it can be stated that metacarpals I and V were well 
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developed and relatively much larger and stronger than in the 
Fissipedia. One noticeable feature about the metacarpals is that 
the interlocking is but very slightly developed, and that the foot 
was broad and the toes well spread apart, which would lead to 
the conclusion that it was webbed. The distal ends of the 
metapodials all possess distinct keels, which are confined to the 
palmar half of the articular surfaces. The dorsal portion of these 
surfaces present that peculiarly distinctive hemispherical pattern 
so characteristic of the Fissipedia, and which appears to be 
altogether different in the seals. No especial mention need be 
made of the phalanges, further than to state that they are rather 
broad, depressed, and slightly curved, as in the Fissipedia. 

The bony c/aws differ markedly from those of the Fissipedia, 
in that they are not laterally compressed and pointed, as is uni- 
versally the case in this group, but follow the pattern of the 
Creodonta in having a deep cleft at their distal extremities. So 
far as is known, this character appears to be a very constant one 
in all the Creodonts, and is one of the features by which they can 
be easily recognized. The claws in Patriofelis are not so much 
depressed as they are in other Creodont genera, notably JZesonyx, 
and they are, moreover, considerably curved. There does not 
appear to be any trace of the bony hood or sheath enclosing the 
base which is developed to a greater or less extent in all the 
modern Fissipedia. There is another feature of the claws which 
is worthy of note, and that is the development of the subungual 
process. In the sea-lion this process is so large, especially in the 
fore limb, that it constitutes the greater part of the bone, and 
there is but the faintest trace of that part which bears the corneous 
sheath ; yet a distinct depression upon the dorsal surface marks 
its position. The subungual process is not so large in the three 
middle digits of the hind foot, and the bony claws are well 
developed. In all the ungual phalanges there is a large, distinct 
foramen (the subungual foramen) which pierces the process 
transversely. This is more marked in the hind than the fore 
foot. In the Fissipedia, on the other hand, the subungual pro- 
cess is comparatively small, confined to the posterior part of the 
bone, and never overshadows the true bony claws, as it does in 
the seals. Traces of the subungual foramen exist, but they are 
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minute and inconsiderable. In Patriofe/is the subungual process 
is well developed, and extends forward, beyond the middle of the 
under surface of the claw, and the foramen is large and distinct, 
as it is in the sea-lion. In this respect the claws of Patrzofelis 
are intermediate between those of the Fissipedia and the 
Pinnipedia. 


Hinp Limsp.—The fe/z7s presents a number of marked anatom- 
ical characters which are apparently not found in any of the 
modern Carnivora at least. The ilium is well developed, and in 
proportion to the entire length of the pelvis exhibits about the 
same relative length as in the dog, cat and bear, and is there- 
fore much greater than in the sea-lion. The chief peculiarity of 
the ilium of Patriofelis is its very unusual shape. It may be 
described as consisting of a strong trihedral bar of bone, the 
superior border of which is expanded into a broad lamina with a 
concave external surface. It therefore presents three distinct 
surfaces, of which one is directed internal, one upwards and 
outwards, and the other downwards and outwards. Of the two 
external surfaces the upper one, which served for the fleshy 
origin of the median gluteal muscle, is the larger and, as already 
stated, very concave. The inferior external surface is of less 
extent, and does not present any especial feature of interest 
further than to indicate a rather unusual size for the large 
gluteal muscle. The anterior end of the ilium is thickened and 
everted. A short distance in front of the acetabulum is seen a 
prominent roughened area for the tendinous origin of the rectus 
femoris. The acetabulum is rather shallow, and, as in the sea- 
lion, the roof of the cavity is not so thick and strong as it is in 
the fissiped Carnivores. It has a broad cotyloid notch, as in the 
dog. 

The ¢schium is relatively broad and flat, with a prominent and 
somewhat elongated spine. There is little or no thickening of 
the bone at its posterior end to form the ischial tuberosities as in 
the Fissipedia, in this respect resembling the sea-lion. The 
obturator or thyroid foramen is large, slightly oval in form, and 
the two pubes are not united by bone at the pubic symphysis, 
which is long. The anterior edge of the symphysis lies consider- 
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ably behind the acetabulum and not opposite its middle as in the 
Fissipedia. The ilio-pectineal eminence is prominent and inter- 
mediate in size between that of the dog and sea-lion. 

The femur is large and powerful. It exceeds the tibia both in 
length and size. ‘The globular head is set upon the shaft bya 
moderately short well-constricted neck, and exhibits a slight pit 
for the attachment of a égamentum teres. The greater trochanter 
is strong and rises to a level with the head of the bone. It is 
roughened for muscular attachment, and has a deep digital fossa. 
The lesser trochanter is well developed, and is connected with 
the greater trochanter by a faint though well-curved inter- 
trochanteric line. As in all the Creodonts, there is a small 
though distinct third trochanter. In its upper portion the shaft 
is flattened from before backwards, but in its lower part becomes 
more cylindrical, and at its distal extremity is especially thick- 
ened. The rotular groove is well developed but does not extend 
so high up on the shaft as in the terrestrial Carnivores. In the 
strictly cursorial forms, such for example as the Canide, the 
upper extremity of the rotular groove extends to a point in front 
of the shaft, much higher than do the condyles upon the opposite 
side of the bone. In the sea-lions and the seals in general the 
reverse of this is true. In Patriofelis they are about equal in 
this respect. The condyles are not flattened from before back- 
wards as in the sea-lion, and there is a peculiar thickness of the 
bone where they join the shaft, very much as in A/yenodon and 
Oxyena. Of the two condyles the inner one is slightly the 
longer, the disparity being about equal to that seen in the puma. 

The fate//a does not present any characters of unusual import- 
ance. It may be said of it, however, that it is relatively large and 
rather closely resembles that of the fissiped Carnivores. 

The “é7a is shorter than the femur, and is in every way more 
slender and delicate. If the length of the femur be expressed by 
10, that of the tibia would be 8 or thereabout. The head of the 
bone is relatively broad with a moderately well-developed spine. 
The cnemial process is not so prominent as it is in either the dog 
or the puma, but it is thicker and extends down the shaft for a 
greater distance. It is, however, much better developed than it 
is in the sea-lion, in which it may be said to be almost entirely 
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absent. The distal end of the bone exhibits a strong internal 
malleolus, and an articular surface which shows but the faintest 
trace of that division into tongue and groove so highly character- 
istic of the higher Carnivora. The surface is directed strongly 
outwards. 

The féula is unusually stout, quite as much so as in the sea- 
lion, but there is no tendency to bony union with the tibia, as in 
the seals. The proximal end is considerably expanded and 
roughened for muscular attachment. The shaft is straight, nearly 
cylindrical and expanded into a distal extremity. When the tibia 
and fibula are articulated and the femur placed in position the 
fore and aft plane of the proximal extremity of the tibia is directed 
sightly inwards towards the body, while the same plane of the 
distal extremity is directed somewhat outwards. It results from 
this that the tibia has a decided twist, which causes a distinct 
outward rotation of the foot. In the sea-lion this torsion of the 
tibia is very prominent, which together with certain modifications 
of the tarsus does not permit the foot to be moved im a line with 
the long axis of the body, and gives to the animal that very 
peculiar and awkward gait upon the land. In the terrestrial 
Carnivora, on the other hand, there is no torsion of the tibia 
visible, and the foot moves freely in the direction of the long axis 
of the body. This matter will again be discussed when we come 
to speak of the probable habits of Patriofelis. 

The fes presents a number of interesting characters. It is 
short and spreading in contradistinction to the narrow, elongated, 
compressed type of the more typical cursorial Carnivora. The 
astragalus is very primitive in that the trochlea is but faintly 
indicated, and the head is placed upon the body in a very oblique 
position. If the fibular facet be taken to indicate a fore and aft 
direction, then the head projects inwards at an angle of 45° or 
thereabout. It is nearly as great as it is in the sea-lion, and very 
much greater than in any of the terrestrial Carnivora. The neck 
is notably short and stout, and its constriction much less pro- 
nounced than is usually the case. The tibia and fibular facets 
form nearly a right angle at their point of junction, whereas in 
the sea-lion it is an obtuse angle, and in the Fissipedia it is an 
acute angle. The trochlea or tibial facet is rather short from 
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before backwards, slightly prolonged upon the neck, as in the 
seals and Hopflophoneus, and with a rather prominent antero-exter- 
nal angle, but not so great as in the sea-lion. There is alarge and 
distinct astragalar foramen which is placed at the posterior termi- 
nation and a little to the outer side of the trochlea. This foramen, 
as is well known, is highly character- 
istic of the primitive forms of many 
orders of mammals, and it is of especial 
interest to note that the seals are 
among the very few living forms in 
which it has been retained. It is also 
present, though small, in the Miocene 
genus Hoplophoneus. ‘The calcaneal 
facet is rather flat from before back- 
wards, as in the sea-lion and Hopf/o- 
phoneus, and does not have the deep 
saddle shape as in the Fissipedia. 
It is separated from the sustentacular 
facet by a moderately deep, wide 
groove. The sustentacular facet has 
its usual position but displays some 
size. characters peculiarly its own. It is 

continuous with the navicular facet 
by a narrow band around upon the inner side of the head, 
whereas in all the other forms in which these two facets are 
united it is always upon the outer or fibular side of the head. 
The facet for the navicular is oval and flattened from above 
downwards. While it articulates with the cuboid as well as the 
navicular, this articular surface is not divided. 


Fig. 5. Patriofelis ‘tae 


Right pes, #4 natura 


The calcaneum has a short, stout tuber, somewhat laterally 
compressed beneath the astragalar facet, but produced into a thick 
more or less rounded tuberosity at its posterior extremity. The 
tuber is relatively much shorter than in any of the terrestrial 
Carnivores and approaches that of the sea-lion. The character- 
istic shortness of the heel in the seals is not due so much to the 
absolute brevity of the bony process as it is to the unusual back- 
ward prolongation of the astragalar facet, and there is in conse- 
quence a high degree of mobility of this latter bone upon the 
calcaneum. The astragalar facet is rather flat, and is not so 
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steeply arched as in the dog, cat, or bear. It displays a more 
gentle curve, and spreads back further upon the tuber, as in 
Floplophoneus and the sea-lion. The sustentacular facet is small, 
circular, and does not become continuous with the cuboidal 
facet, as is the case in the sea-lion. ‘The facet for the cuboid is 
oval, cup-shaped, and the antero-external angle is produced in 
such a manner as to give it a marked obliquity in conformity with 
the peculiar shape ofthis latter bone. There is a broad, thick, 
ledge-like process upon the outside and near the distal end, which 
has generally been accepted as a mark of a plantigrade gait. In 
the human foot this process serves for the attachment of the 
annular ligament, and is deeply grooved for the passage of the 
long and short peroneal tendons. It is of much greater size in 
the calcaneum of Pafricfe/is than in that of the bear. It is also 
large in the sea-lion. 

The cuboid is a highly characteristic bone in the tarsus of 
Patriofelis. Proximally it has two facets separated by a distinct 
antero-posterior ridge, one of which is for the astragalus and the 
other for the calceaneum. If the bone be held in a vertical posi- 
tion, the facet for the calcaneum is wholly upon the outer side, and 
forms the external boundary of the bone, but as the cuboid is not 
placed vertically in the tarsus the facet is directed upwards and 
outwards when the bone is in its natural position. This great 
obliquity of the calcaneal facet is very unusual, and is not found 
in any of the living forms except the seals and the South Ameri- 
can musteline genus Ga/ictis. In neither of them, however, is it 
so highly developed as in Patriofelis. Distally there is a large 
concave facet which supports the fourth and fifth digits. Inter- 
nally it articulates by a single facet with the astragalus and ecto- 
cuneiforme. The xavicular presents the usual form found in the 
Carnivora, and does not call for especial mention. The cunezforme 
bones, moreover, display the usual pattern of the Fissipedia, the 
internal one not being especially enlarged, as in the seals. 

The metapodials are five in number, and like those of the fore 
foot, show comparatively little interlocking. They are shorter 
proportionately than in the dog or cat, but are equally, if not 
more, robust. They are about equal to those of the black bear 
in length, but are stouter in every way. The fourth is the longest 
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and strongest of the series, after which comes the third, second, 
fifth and first, in the order named. They all possess distinct 
keels and globular-shaped heads upon their distal extremities. 
The phalanges resemble those of the fore foot in their form and 
general proportions, with the exception of their slightly greater 
length. The bony claws are all fissured at their extremities, and 
the subungual processes and foramina are well developed. 

There yet remain to be mentioned in connection with the 
limbs two bones which, although they were not found in position, 
give every evidence of being a radial sesamoid and a tibiale (?). 
The radial sesamoid is relatively large, and is located at the inner 
extremity of the scaphoid, where it is found in the dog and bear. 
It appears to be altogether absent in the sea-lion. It is com- 
pressed from before backwards, and is slightly hollowed out at 
its distal end. The “dcal/e (?) has a similar shape to that of the 
radial sesamoid, but is not so large and not so much flattened. 
It articulates by a very distinct facet with the ento-cuneiforme, 
very much as in the dog, and not apparently with the ento-cunei- 
forme and navicular, as it does in the sea-lion, in which it is 
unusually large. 


I].—CoMPARISON WITH OTHER CREODONTS. 


A.—COMPARISON WITH OXYANA. 


In the foregoing description very little mention has been made 
of the nearly-related genus Oxyena. The species of this genus, 
as is well known, have been found so far only in the older 
Wahsatch deposits. With the aid of the materials now in the 
Museum Collections I am able to give a comparative statement of 
the more important characters in the skeletal structure of these 
two genera. ‘The species upon which this comparison is prima- 
rily based is Oxyena lupina Cope, of which a somewhat fragmen- 
tary skeleton was collected by the Museum Expedition into the 
Big Horn Basin in 1891. 

In the skull of Oxyena we note the same peculiarity as 
regards the great disparity in size between it and the rest of the 
skeleton seen in Patriofelis. The face is short, the muzzle broad 
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and truncated, the skull much constricted behind the post- 
orbitals, and there is a long interval between the postorbitals 
and the anterior termination of the brain cavity. The sagittal 
crest is, moreover, high and prominent and extended well for- 
ward in advance of the brain-case. There are two large post- 
parietal foramina as in Patriofelis, and the glenoid cavities have 
anterior and posterior glenoid processes. The mastoid and par- 
occipital processes are prominent, and there is evidence of the 
existence of the same peculiar foramen piercing their posterior 
wall as seen in Patriofelis. In the lower jaw the rami are relatively 
deep, with a straight inferior border; the chin is abruptly 
rounded, the symphysis is short, the condyles well extended 
transversely and scroll-like in pattern ; the angle is rounded and 
not produced into a hook, and the coronoids are broad and high. 

In the teeth some important differences are to be observed, 
which separate the two genera very sharply. In our paper’ we 
made the statement that our specimens demonstrate the exist- 
ence of three incisors in the lower jaw. ‘This, I think, is an error, 
for I cannot discover any evidence in support of this proposition. 
Cope expressed the opinion that there were only two incisors in 
the lower jaw, and I see no evidence for a contrary view. The 
dental formula, I.3,C.4, Pm. 4, M. 3, shows some important modi- 
fications as to the number of teeth in the molar and premolar 
series. In this, Oxyena is the more primitive, as we would be led 
to infer by reason of its being the older genusof the two. Patrio- 
felis has discarded one molar from the upper series, and a pre- 
molar from both the upper and lower series, if my conclusions are 
correct in regard to the dentition. The last lower molar has, 
moreover, been modified into a true sectorial tooth, consisting of 
only the two blades, whereas in Oxyena this tooth possesses the 
internal cusp and the talon as well. 

In the vertebral column the atlas of Oxyena resembles that of 
Patriofelis very closely. ‘The other cervicals, so far as they are 
known, have the same general characters as those of Patriofelts. 
The lumbars do not apparently have as highly complex zygapo- 
physes as those of the Bridger genus, but the approach in this 
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direction is very marked. Oxyena, like Patriofelis, had a long 
and powerful tail, the sacrum being unknown. 

Of the fore limb the scapula is somewhat fragmentary, but the 
greater part of both heads is preserved. The glenoid cavity 
has the same general form as in Patriofelis; as in this genus, 
moreover, the neck is very short, the spine rising almost imme- 
diately behind the border of the cavity. The spine itself is con- 
siderably damaged, so that the question of the acromion and the 
metacromion cannot be determined, but if we are to judge by 
the great similarity between the heads of the two bones, it is 
highly probable that a metacromion was present. In the humerus 
we note a most striking similarity. ‘The deltoid crest is promi- 
nent and extends almost the entire length of the shaft; there is 
an entepicondylar foramen, but no intercondylar foramen. The 
humeral trochlea is very similar in the two genera, and the inter- 
nal condyle is extended downwards into a broad flange-like 
process. The ulna has the same powerful olecranon process, and 
is deeply grooved, as in Patriofelis. Of the radius very little is 
known. The manus is strikingly like that of Patriofelis, with 
the exception that it is more slender and weaker in every way. 
In the carpus there is a free scaphoid and lunar, a centrale is 
present, and the trapezium is singularly enlarged, as it is in 
Patriofelis. The metacarpals have about the same relationship to 
each other as in the Bridger genus, and the interlocking is com- 
paratively slight. The phalanges appear to be somewhat longer, 
and the claws not so deeply cleft as in Patriofelis. The sub- 
ungual processes are well developed, and the foramen is present 
and large. 

In our Oxyena material the pelvis is not well represented, but 
Scott says of it:' “The pelvis differs from that of the typical 
Creodonts in having an expanded ilium, and wide, flattened 
ischium,”’ a character which agrees well with Patriofelis. The 
femur appears to be a trifle shorter in proportion to its size, the 
distal end is more flattened from before backwards, and the 
rotular groove is not so well marked. There is a small, though 
distinct, third trochanter, and the head of the bone has a pit for 
the digamentum teres. Of the tibia we note the same general 
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form in the proximal extremity, with the exception of the unusu- 
ally weak development of the cnemial crest, which is quite as flat 
as it is in the seals. In its distal extremity the astragalar facet is 
relatively small, but very little grooved, and not so oblique as in 
Patriofelis. The fibula is large and has the same character as in 
the Bridger species. The pes is remarkably similar in the details 
of its construction to that of Patriofelis. The astragalus has the 
same flat tibial facet ; there is a large astragalar foramen, and the 
head is set upon the body of the bone so as to be very oblique. 
In the calcaneum the tuber is short, the astragalar facet is long 
and little arched, and the cuboidal facet is very oblique. The 
cuboid, moreover, shows the same remarkable oblique facet for 
the articulation with the calcaneum, and it also has a large facet 
where it joins the astragalus. The metapodials are not com- 
pletely known, but what knowledge we do have of them, renders 
it all but certain that there are no important differences be- 
tween the Wahsatch and Bridger genera. Indeed, the similarity 
between the limb structure of the two forms is so great that did 
we not know that there are considerable differences in the teeth 
we would not hesitate to refer them to one and the same genus. 


£.—CoMPARISON WITH HYANODON. 


This genus, as is well known, comes from the Lower Miocene 
or White River deposits. Although much of the skeleton has 
been described, very little apparently is known of the hind limb. 
A comparison of the skull of Patriofelis with that of Hyenodon 
shows some important differences, which to my mind render it 
extremely doubtful whether they should be placed in the same 
family. The general form of the skull is strikingly like that of 
the dog, the muzzle is long, narrow and pointed, in marked con- 
trast with that of Patrzofelis, which is short, broad and truncated. 
The skull is moderately constricted behind the orbits it is true, 
but the long interval between the postorbitals and the anterior 
termination of the cranial cavity is not found ; it is about equal 
in this respect to the dog and the cat. The sagittal crest is not 
extended in advance of the brain cavity as it is in Patrtofelts. 
The lachrymal is extended out upon the face, as was noted by 
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Scott,’ a character which is not found in Oxyena at least. The 
anterior glenoid process is wanting, the mastoid is much reduced, 
and there is a post glenoid foramen present. The mandibular 
condyles have comparatively little lateral extension, and the 
angle of the jaw is produced into a blunt hook-like process, which 
has a strong inclination inwards. The rami are long, shallow 
and much curved upon the inferior border ; the chin is long and 
pointed, and the symphysis singularly elongated. These charac- 
ters stand out in bold relief from those already noted in Oxyena 
and Patriofelts. 

In the dentition again there are three incisors in the lower jaw 
as well as three true molars, whereas both Patriofelis and Oxyena 
have only two. Inthe fore limb the scapula is unknown, the 
humerus has the usual Creodont characters, which may also be 
said to be true of the ulna and radius. The carpus differs from 
that of Patriofelis and Oxyena in the proportions of some of the 
bones, but in the enlargement of the trapezium it resembles them. 
In the hind limb the ilium is said by Scott (1. c.) to be feline in 
appearance and to have the gluteal surface little expanded. 
He also describes a large contact between fibula and calcaneum. 
The transverse processes of the atlas are also stated by this 
author to be imperforate. 

These characters, it seems to me, weigh strongly against the 
conclusion that there is any near relationship between A/yenodon 
and either Patriofelis or Oxyena, as is believed by Scott. 
Hyanodon, moreover, is the most modern of all the Creodonts, 
and if it has been derived from Oxyena it must have been from a 
species much more primitive than any yet known belonging to that 
genus. I think it much more probable that Stpolophus was the 
ancestor of /Zy@nodon, since in this form we have all the condi- 
tions satisfied, so far at least as we know its osteology. ‘This 
cannot be satisfactorily determined, however, until we know the 
Uinta representative of the White River Creodont. 


C.—CoMPARISON WITH PALAONICTIS. 


There is but one other family with which it is necessary to 
compare Patriofe/is, and that is the Palzonictide. Unfortunately 


1 Some Little-known Creodonta, Journal Philad. Academy, Vol. I, 1886, p. 177. 
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we know very little of the osteology of either of the two genera 
composing this family. They are both short muzzled types, and 
in one at least (Pal/gonictis) there was a full complement of 
incisors in the lower jaw. The upper molars do not exhibit the 
sectorial pattern of either Oxyena or Patriofelis, and it is highly 
probable that they form a distinct family. I have elsewhere’ 
called attention to their relationship with the Felide. 


III.—ComMPaARISON WITH THE SEALS. 


It yet remains to compare the skeleton of Patriofe/is with that 
of the modern Pinnipedia. This group, as is well known, is the 
most distinct and aberrant of all the Carnivora. The large num- 
ber of trenchant anatomical characters by which they are 
distinguished from their nearest allies is strong presumptive 
evidence of the fact that their ancestry is to be traced far back 
into Tertiary times. It is moreover highly probable that much of 
the extreme modification by which they are now characterized 
will not be found to pertain to their ancestors, inasmuch as no 
Creodont or primitive Carnivore is known whose limb structure 
would lead one to suppose that it was exclusively aquatic, as the 
seals now are. 

There is, however, much evidence to convince us, as I will 
presently attempt to show, that this group at least of Oxyznide 
included animals accustomed to seek their food in the water, and 
were partially adapted to an aquatic life. 

The principal osteological characters of the Pinnipedia may be 
briefly summarized as follows: In the s&u// the face is remark- 
ably short, the interorbital constriction pronounced, and there is 
a long interval between the anterior termination of the brain and 
the postorbital processes when they exist. ‘There is no lachrymal 
bone or canal, and there is a large vacuity in the inner wall of 
the orbit. The brain-case is broad, and in the least specialized 
forms is surmounted by a high and prominent sagittal crest, which 


1 Fossil Mammals of the Wahsatch, Bull. Amer. Mus., Vol. IV, 1892, p. 06. 


2See Prof. J. A. Allen’s ‘Monograph of the North American Pinnipeds,’ U. S. Geol. 
Survey, F. V. Hayden, 1880, a most important work; also ‘The West Indian Seal,’ 
Monachus tropicalis, by the same author. Bull. Amer. Mus., Vol. II, 1887, pp. 1-34. 
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extends forwards to the postorbitals. There may or may not be 
an alisphenoid canal or an anterior glenoid process present. 
The mastoids are conspicuous, and the tympanic bulle are either 
conspicuous and inflated or small and rugged. ‘There is no post- 
glenoid foramen. The teeth have an unusually simple pattern. 
The true molars are never more than two, and the entire molar 
and premolar series never consist of more than six teeth. The 
incisors in the lower jaw of both the temporary and milk series 
never exceed two pairs. The verfedv@, in some of them at least, 
show marked traces of the complex articulations of the pre- and 
postzygapophyses of the lumbar region, so common in the 
Creodonts. The feet are pinniform, with the digits of the manus 
decreasing in length and size from the first to the fifth ; the true 
ungual processes of the ungual phalanges are either distinct and 
terminal or altogether abortive, in which case, they are replaced 
by subungual processes, which are always large, the first three 
being pierced by a foramen. ‘The trapezium is as large or larger 
than the unciforme; the ulna has a powerful and elongated 
olecranon process ; the humerus is shorter than the scapula, and 
has an enormous deltoid crest which extends nearly the whole 
length of the shaft ; the entepicondylar foramen is either present 
or absent. The scapula is broad with a well-developed supra- 
spinous fossa, and a short neck and rudimental metacromion 
process. 

In the fe/vis the ilia are short with the anterior border much 
everted ; the pubes barely meet in a short symphysis which lies 
behind the acetabulum and is never anchylosed. The cotyloid 
notch is much reduced or altogether absent, and there is no pit 
for the “igamentum teres. 

The femur is remarkably short, much compressed from before 
backwards, the digital fossa is small or absent, and there is no 
third trochanter. The fibula, which is large, is codssified with 
the tibia ; the cnemial crest is weak or absent, and the tibia has a 
very decided twist. ‘The tibia-astragalar facet is plane, without 
the tongue and groove of the Fissipedia; in some of them at 
least (Zalophus) there is a vestigial astragalar foramen present. 
The tuber of the calceaneum is short; there is large contact between 
the astragalus and cuboid, and the caleaneo-cuboidal facet 1s 
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very oblique, as in Patriofelis and Oxyena. To this should be 
added the large size of the external calcaneal tubercle. In the 
pes the first and fifth digits are the largest, with the three middle 
ones shorter and subequal. Of the ungual phalanges the subun- 
gual processes are well developed and perforated by the subungual 
foramen. 

The Pinnipedia are divided into three families, of which 
the Otariide are in many respects the most primitive. This 
is seen more especially in the characters of the hind limbs, 
which can support the body in the ordinary way, and can be used 
to a considerable extent for progression upon the land, whereas 
in the more typical seals (Phocidz) this is not the case. Other 
characters which cause them to be regarded as the most primitive 
members of the group are seen in the presence of postorbital 
processes, the high sagittal crest, an alisphenoid canal, an anterior 
glenoid process, small and rugged tympanic bulle, a prominent 
mastoid process, a rudimental cotyloid notch of the acetabulum, 
presence of trochanter minor of the femur, and a more normal 
astragalus, which frequently shows distinct traces of the astragalar 
foramen. They are more specialized than the Phocide in the 
following characters: absence of entepicondylar foramen of 
humerus, rudimental condition of the true ungual processes in all 
the digits of the manus, absence of digital fossa of femur, which 
however is not found in all the Phocide, and lack of complication 
of the lumbar zygapophyses. 

From a careful survey of the foregoing osteological characters 
of the Pinnipedia, in connection with what we already know of 
the development of the Carnivora from the Creodonta, I think 
that the following propositions may be fairly deduced: (1) 7hey 
are descended from ancestors in which the tibia-astragalar facet was 
not grooved, for the reason that there is no Carnivore known in 
which the groove has ever been obliterated when once formed.’ 
The ungrooved astragalus is characteristic of all the Creodonta, 
with the exception of one family, Mesonychide. (2) Zhey are 
descended from a short muszzled type in which there was great reduc- 
tion of the true molars, and comparatively little reduction of the 


_ | Even in such an exclusively aquatic form as the sea otter the astragalar groove is very 
distinct, notwithstanding the fact that the digits of the pes are highly modified. 
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premolars, for the reason that there are never more than two true 
molars and very frequently one.’ (3) They are descended froma 
type in which the incisors of the lower jaw were reduced to two patrs. 
This proposition I regard as established from the fact that none 
of them possess more than the two pairs in the lower jaw in the 
adult dentition, and according to Allen,* there are only two pairs 
of incisors in the lower jaw in the milk dentition of the Otariidz, 
which seems to point to the fact that they were lost at an 
extremely early period. (4) Their ancestors possessed in addi- 
tion the following important characters: Skull with interorbital 
region constricted and long between postorbitals and the anterior 
termination of the brain-case ; an alisphenoid canal; an anterior 
or preglenoid process; a prominent mastoid ; a metacromion 
process of the scapula; an entepicondylar foramen of the humerus 
and a prominent deltoid crest ; a long and powerful olecranon; an 
enlarged trapezium ; a free scaphoid, lunar and centrale ; a short 
unanchylosed pubic symphysis ; a femur with a digital fossa; an 
unreduced fibula; an astragalar foramen; a cuboid with a very 
oblique facet for the calcaneum and a large contact with the 
astragalus ; a calcaneum with a relatively short tuber and ungual 
phalanges, with well-developed and large, perforated subungual 
processes. (5) Their ancestors were, judging from these char- 
acters, not exclusively, but semi-aquatic in habits, with limbs 
fitted for progression upon the land. 

If now we examine the skeleton of Patriofelis in connection 
with these probable ancestral characters of the seals, we find 
that there are some striking features of likeness between the 
two groups. These characters, moreover, are found in such 
widely different parts of the skeleton, that I think they can 
hardly be due to convergence or parallelism. 


Features common to Patriofelis and the Seals.—In the skull we 
note the short muzzle and long much-constricted region between 
the postorbitals and the anterior termination of the brain-case ; 
there is an alisphenoid canal present, as well as a well-developed 
preglenoid process; the mastoids are prominent in both, and 
there is no postglenoid foramen. ‘There are but two pairs of 


1 See Huxley's ‘ Anatomy of Vertebrate Animals,’ p. 363. 


2 Loc. cit., p. 3- 
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incisors in the lower jaw, and the molar dentition is much 
reduced. In the fore limb the humerus is shorter than the 
scapula, and provided with a great deltoid crest and an entepi- 
condylar foramen. The scapula is large, with short neck and 
metacromion process. The ulna has the same powerful olecra- 
non, which, together with the prominent deltoid crest, however, 
appears to be very common among the Creodonts. The trape- 
zium is enlarged ; the feet are broad and spreading, and in the 
ungual phalanges, the subungual processes are largely developed. 

In the vertebral column, as already noted, some of the seals 
(notably Phoca vitulina) show marked traces of the complex 
articulation of the lumbar zygapophyses. The pubic symphysis 
of Patriofelis is short, lies behind the acetabulum, and is not 
anchylosed. The fibula is large and unreduced in both groups ; 
the trochlea of the astragalus is not grooved; the tuber of the 
caleaneum is short, and the cuboid has a very oblique calcaneal 
facet and a large contact with the astragalus. The foot is broad 
and spreading, and the ungual phalanges have perforated sub- 
ungual processes. 


PROBABLE HABITS OF PATRIOFELIS. 


From the structure of the limbs more than any other feature 
in the osteology of Patriofelis, 1 am led to conclude that it was 
aquatic or semi-aquatic in habits. The broad, flat, plantigrade feet, 
with their spreading toes, suggest at the first glance their use for 
swimming. The eversion of the feet, together with the general 
clumsiness of the limbs, point, moreover, to the fact that the 
animal was not an activerunner. Now, if the animal was aquatic, 
what was the nature of its food? It certainly could not have 
been fish, for the reason that the remains of fishes are very scarce 
in the Bridger sediments. If, however, we can form any judg- 
ment from their remains, I think that it can be safely stated that 
the Bridger Lake /éterally swarmed with turtles, and if Patriofelis 
frequented the water, it is highly probable that they formed a 
staple article of its diet. This supposition accords well with the 
great strength and power of the jaws, together with the robust 
and much-worn condition of the teeth. There is another fact 
which may be mentioned in this connection, which has a direct 
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bearing upon this conclusion, and that is the existence of copro- 
lites in the Bridger sediments containing fragments of turtle 
shells. This, while it is not at all conclusive, yet demonstrates 
that there was an animal living on the borders of the ancient 
lake, that was accustomed to capture turtles for food, and from 
what has already been stated, I think that animal was Patriofelis. 
He was, perhaps, not as expert a swimmer as the seals now are, 
but was sufficiently active in the water to capture turtles. When 
the lake disappeared, it can be conjectured that Patriofelis took 
to the open sea, and finally came to feed upon fish exclusively. 
It is further conceivable that in their new habitat their swimming 
power was gradually increased, and, owing to the soft nature of 
their food, the great strength and power of the jaws were gradu- 
ally lost, and the teeth became gradually modified into the 
simple degenerate organs which constitute the dental equipment 
of the modern Pinnipedia. 


IV.— CLASSIFICATION AND SPECIES OF PATRIO- 
FELIS. 


It will be seen from what has already been stated that Patrio- 
felis is a member of the Creodonta. Various efforts have been 
made from time to time to give an exact definition of this group, 
but these definitions have as yet proven very unsatisfactory. 
That the Creodonta stand in general antecedent relationship to 
the Carnivora is now abundantly demonstrated, but whether the 
Carnivora arose from one or several stems of the Creodonta, is 
still an open question. It is held by Cope and Scott that all the 
Fissipedia are descended from the Miacide of the Credonta. | 
have expressed a contrary opinion, with Schlosser, in regard to 
the cats. 

One of the chief osteological distinctions between the Creo- 
donta and the Carnivora consists in the union of the scaphoid, 
lunar and centrale in the carpus of the Carnivora, whereas they 
are free in the Creodonta. ‘There are, moreover, such characters 
as the fissured ungual phalanges, the complex articulations of the 
lumbar vertebra, the relative size and degree of convolution of 
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the cerebral hemispheres, and a number of other characters of 
less importance which serve to distinguish these groups from each 
other. It must be borne in mind, however, in considering these 
differences, that if the Carnivora have been derived from the 
Creodonta, the distinctions between them must have been exceed- 
ingly shght at the point where they actually meet, and that any 
definition which can be given will, according to the very nature 
of the case, fail. There is considerable evidence to show that 
wherever the Creodonta continued beyond the Lower Miocene 
they took on certain characters which now so sharply distinguish 
the Carnivora. In the Miocene genus A/ye@nodon, the cerebral 
hemispheres were almost, if not quite, as well convoluted as their 
carnivorous cotemporaries, and in the European species of the 
same genus, according to Scott, the scaphoid, lunar and centrale 
were united as well. In a like manner many of the Miocene 
Carnivora show marked traces of their Creodont ancestry. This 
is especially seen in the flat astragalus and the remains of the 
suture uniting the scaphoid and the lunar, as well as the simpler 
type and less convoluted cerebral hemispheres. It would appear, 
therefore, that these groups, being incapable of exact definition, 
have lost much of their original significance, and are now to be 
regarded as mere matters of convenience in classification. The 
same may be said of the Insectivora with relation to the 
Creodonta. 

The systematic position of Patrzofelis within the Creodonta is 
not difficult to discover. Its general skeletal structure is so much 
like that of Oxyena that, notwithstanding the differences in the 
teeth, they must be placed in the same family. Oxyeva is the 
older form, and has the more primitive dentition, but the differ- 
ences are not greater than we would be led to anticipate in the 
ancestral genus. I think that it can be accepted as demonstrated 
that Patriofelis is the direct descendant of Oxyena, which may 
have likewise given off a branch which terminated in the modern 
seals. It is somewhat doubtful whether this branch leads through 
Patrtofelis. 

Regarding the relationship of Patriofelis to Hyenodon 1 have 
spoken on a former page. I do not think that they can be con- 
sistently associated in the same family. 
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The family definition may now be stated as follows : 


Oxyenide.—Muzzle short and truncate ; interorbital region constricted and 
elongated ; sagittal crest extended well in advance of the brain-case. A pre- 
glenoid process and no postglenoid foramen ; an alisphenoid canal and promi- 
nent mastoid. Lachrymal bone not extended out upon the face. Two pairs of 
lower incisors. Trapezium enlarged; pubic symphysis not anchylosed ; fibula 
unreduced ; calcaneo-cuboidal facet very oblique ; cuboid having large contact 
with astragalus. Fibula not articulating with calcaneum. 


Oxyena Cope.—Premolars in the lower jaw 4, molars 2. _ Last superior molar 
transverse. 


Patriofelis Leidy.—Premolars in lower jaw 3; molars 2, Last superior 
molar longitudinal. 


The species are not numerous, and it is indeed questionable 
whether more than three should be referred to Patriofe/ts. 
Leidy’s type species P. w/¢a is easily distinguished by its small 
size; it 1s scarcely more than half as large as P. ferox. I 
have chosen to regard Cope’s species ?. “#grinus as distinct 
chiefly on account of its having come from an older formation, 
although there is no character observable in the fragmentary 
specimen of P. “zg7imus to warrant such a belief. When we have 
better specimens of it, however, it will doubtless show a nearer 
relationship to Oxyena than to the Bridger species. There is yet 
another species which was described by the writer’ under the name 
of Patriofelis leidvanus.” It was stated at the time that its refer- 
ence to the genus Patriofe/is is doubtful. [I am now convinced 
that it does not belong here, but is probably a forerunner of the 
Miocene Nimravide. Until more of it is known it is impossible 
to give to it a generic definition, and I therefore refrain from 
proposing a new name. 


1 Fossil Mammals of the Wahsatch, Bull. Amer. Mus., Vol. LV, 1891, p. 08. 


2 This species, together with the figure of it, is erroneously attributed by Zittell, in his * Hand- 
book of Palaontology,’ to Osborn. 
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Article VI.— ON THE MAMMALS OF ARANSAS 
COUNTY, TEXAS, WITH DESCRIPTIONS OF NEW 
FORMS OF LEPUS AND ORYZOMYS. 


By, 2 ASeAkEEN. 


The following paper on the mammals of Aransas County, 
Texas, is based on a collection made by Mr. H. P. Attwater 
during the years 1892 and 1893. ‘The collection numbers about 
300 specimens, representing 24 species, in most instances by 
good series of both young and old. About three-fourths of the 
specimens have been purchased by the Museum, the rest being 
reserved by Mr. Attwater for his private collection. They have 
all been kindly forwarded to the Museum for study, and I am 
further indebted to Mr. Attwater for the valuable field notes pre- 
sented in the following pages. 

The present collection is especially interesting from having 
been gathered from a very limited area, for the most part within 
a radius of ten miles of the town of Rockport. As shown on 
the accompanying map, Aransas County consists of a number of 
small islands and of several irregularly shaped peninsulas formed 
by the extension inland of various bays. The specimens were 
collected partly on the mainland, on marshy ground in the imme- 
diate vicinity of Rockport, and partly on the adjoining small 
islands numbered 2, 3 and 4 on the accompanying map. They 
doubtless fairly represent the mammalian fauna of this very 
limited area, but probably a number of additional species occur 
in other parts of the county. These would probably include a 
number of additional species of Bats, perhaps one or two Shrews, 
and a Harvest Mouse (Recthrodontomys). No species of Kan- 
garoo Rat was met with, and Mr. Attwater is very confident that 
none occurs within the area covered by his explorations. 

As marked changes have already occurred in the mammalian 
fauna of Aransas County since its settlement, it has seemed 
desirable to include in the list a few species that have already 
become nearly or quite extirpated. The total number of species 
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is thus increased to 36, about ten being given solely on the basis 
of Mr. Attwater’s notes. 

The notes kindly furnished by Mr. Attwater are here given in 
substance, and generally in his own words. Although sometimes 
condensed and somewhat changed in form, it has been thought 
best to present them as though they were direct quotations from 
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Map or ARANSAS AND ApjoininG Counties.—The collection was made chiefly on the small 


islands numbered 2, 3 and 4, and ona low, marshy point close to the island marked 1, some- 
times referred to in Mr. Attwater’s notes as the * Point’ or ‘ Pocket. 
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his notes and letters, and to further distinguish them by his 
initials. They include also the following paragraphs respecting 
the general character of the area in question. 


“Aransas County, with Rockport as the county seat, lies on 
the Gulf coast of Texas, between the Guadaloupe and Nueces 
Rivers, and about half way between Galveston and the mouth of 
the Rio Grande. It comprises an area of 437 square miles, and 
includes Live Oak, St. Charles and Lamar Peninsulas, and St. 
Joseph Island, which latter extends along the Gulf for 28 miles ; 
the remainder of the county is made up of Aransas, Copano, 
Puerto, and St. Charles Bays, in which are situated a number of 
shell reefs and small islands. 

“The prevailing tree growth on the peninsulas consists of 
dwarfed live oaks, ‘sweet bay’ (Persea carolinensis), and ‘ huckle- 
berry’ (Vaccinium arboreum), with scattered groups of anaqua 
(Eluetia elliptica), hackberry, mezquit, and prickly ash. ‘The 
shell ridges along the shores and on St. Joseph and the smaller 
islands are covered with a tangled growth of ‘chaparral,’ consist- 
ing chiefly of dwarfed persimmons, huisache and ‘ cat-claw,’ with 
patches of dewberry vines and occasional bunches of prickly 
pear (Opuntia). On St. Charles Peninsula is a considerable area 
of black-jack oaks. 

“Along the shores is a belt of comparatively open country, of 
an average breadth of half a mile, covered with a dense growth 
of weedy plants, the most common being ‘wild sage’ (Croton 
texensis), Eupatorium, Cassia, Baptista, Helentum, and Amphia- 
chyris. On the salt flats Statice and Lycium grow in abundance. 
The most common grasses on the uplands are Bermuda and_ bur- 
grass (Cenchrus tribulotdes). 

“ Back in the interior the vast mezquit lands of the West meet 
the black ‘ hog wallow’ prairies, which extend along through the 
coast counties from Louisiana into southeastern Texas. 

“* The narrow belt of the Tropical Realm, which extends north- 
ward along the Texas coast from the Lower Rio Grande,’ begins 
to disappear in Aransas County, and probably dies out in Cal- 
houn County, adjoining Aransas on the east, the northern limit 
being near the mouth of the Guadaloupe River. About here 
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I think will be found the extreme limit in southern Texas of 
the range of such southern birds as the Vermillion Flycatcher, 
Chaparral Cock, Cactus Wren, Paraque, White-tailed Hawk, and 
some others.” 


1. Didelphis marsupialis californica (Aennett). Texas 
OpossuM.—Represented by three adult specimens, taken Jan. 10, 
Feb. 5 and Feb. 10. Two of these agree with three others from 
Corpus Christi and another from Brownsville in the surface of 
the pelage being black; the other specimen differs in having a 
very full covering of long pure white bristly hairs, which largely 
conceal the blackness of the finer pelage below. 

In the absence of specimens from the supposed type locality 
of Bennett’s Didelphis californica (P. Z. S., 1833, p. 40), said to 
be “from that part of California which adjoins Mexico,” I follow 
Professor Baird in referring to this form the Texas series of 
Opossums. The Texan animal, as represented in the coast 
region of Texas, differs from the northern D. m. virginiana not 
only in the generally much darker color, but in the presence of a 
well-defined blackish eye-stripe and wholly black feet. In a 
series of 24 specimens from the vicinity of New York City the 
whole head is much lighter (nearly white), the eye being merely 
surrounded with a dusky border, most developed in front of the 
eye; there is also no eye-stripe nor median frontal stripe as in the 
‘Texas specimens. The apical portion of the toes of both fore 
and hind feet is white, as a rule, the white, however, varying in 
extent, being sometimes limited to the terminal phalanx, and 
sometimes involving the greater part of the foot. In Texan 
specimens the black also extends much further on the tail, involv- 
ing the basal third or half, or even more, instead of being con- 
fined to the extreme base, as in northern examples ; and the tail 
is also very much longer. 


“QOpossums are very common all over the peninsulas of 
Aransas County, and I think also on St. Joseph Island. They 
frequently come into town at night after chickens, and during 
summer, when the doors and windows are open, enter houses and 
explore the premises. One was caught lapping milk that had 
been left on a table in a kitchen. Several were sent to me that 
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had been killed in and near a house on the outskirts of town. 
They vary considerably in color, but none are very light.”— 
Hor: A. 


2. Tatusia novemcinctus (Zzvn.). NINE-BANDED ARMA- 
DILLO.—One specimen, St. Charles Peninsula, 20 miles northeast 
of Rockport, Oct. 1, 1893. 


“Armadillos are found in several parts of Aransas County. 
The one sent is from St. Charles Peninsula, where I have heard 
of a number being seen. This is probably about the limit of 
their range to the eastward along the Texas coast.” —H. P. A. 


3. Lepus callotis Wagler. Jackass Hare.—Represented 
by six specimens, including adults in both summer and winter 
pelage, and also young of various ages, from one apparently only 
a few days old (collected Oct. 11, 1893) to others half to two- 
thirds grown. 

There appears to be no appreciable difference in coloration 
with age. There is, however, a marked seasonal variation. Sum- 
mer specimens have the pelage much shorter, thinner, and some- 
what lighter in color (less fulvous and grayer) than winter speci- 
mens, with a broad, long (about 75 by 35 mm.) jet black nape 
patch of fine, short fur, usually divided posteriorly by a narrow 
stripe of gray, formed by a slight tipping of gray to the black 
hairs. ‘This stripe varies in extent and distinctness in different 
specimens. In full winter pelage the black nape patch is wholly 
wanting, and the general pelage is much fuller, longer, and more 
strongly fulvous. 

Mr. Attwater gives the weight of two adult specimens as fol- 
lows: £, Nov. 8,6 Ibs. 6 0z.; ¢, Sept. 18, 6 lbs. The length 
of the hind foot in each of these specimens is given on the label 
as5.25 in. (= 133 mm.). 

Two other specimens collected by Mr. Frank M. Chapman’ at 
Corpus Christi, April 16 and 25, and hence in short summer 
pelage, are evidently referable to the same form. 


! Mr. Chapman collected at Corpus Christi from March 18 to April 25, 1891. His report on 
the birds he collected has already been published (this Bulletin, Vol. [1]. pp. 315-328), as have 
his notes on two of the mammals (l.c., pp. 284, 285, and 288, 289). Further frequent refer- 
ences will be made to the mammals in the present paper. 
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These specimens are all provisionally referred to Lepus callotts, 
originally described from some part of Mexico, of which Dr. 
Mearns’s Lepus melanotis,’ from Kansas and Oklahoma Territory, 
seems to be merely a larger, rather more fulvous northern sub- 
species. 


“Jack Rabbits are common all over the country, and do con- 
siderable damage to gardens. Many of the smaller truck farms 
are surrounded by rabbit-proof fences for protection from their 
depredations. The State passed an act two years ago (1892) 
placing a bounty on them, and they have now become much 
scarcer. They are also sold in the poultry and game shops, being 
brought to town from a distance by Mexicans and others. I 
understand that the bounty was removed at the last session of 
the legislature, some of the southwestern counties of the State 
not having money enough to pay the bounties on these and other 
animals included in the act. 

“Jack Rabbits are now very common on St. Joseph Island, 
where I am told they were introduced during the late war. 

“These animals are sometimes taken young and kept alive ; 
but they are always wild and very pugnacious. The species 
appears to breed at any time, its food being easily obtainable at 
all seasons. I think they have only one young at a time.”— 
= Bam oP 


4. Lepus sylvaticus bachmani (/Vater/.). Texan Woop 
Hare.—Eleven specimens of this form of the Wood Hare are 
contained in Mr. Attwater’s collection, and eleven in Mr, Chap- 
man’s Corpus Christi collection. Among the former are three 
one-fourth to one-third grown, taken respectively Feb. 26, March 
20, and July 24. There seems to be very little seasonal varia- 
tion in color. 

This is a well-marked form of the sy/vaticus group, distin- 
guished by its very small size and the clearer, whitish gray of the 
sides and rump. I follow Baird in identifying it with the Z. 
hachmani of Waterhouse, assuming, with him, that the original 
specimen was in all probability a part of the “ Texas collections 


1 Bull. Am. Mus, Nat. Hist., Il, p. 207, Feb., 1890. 
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of Douglas ’—a probability our present knowledge of the south- 
western forms of the group (arézone, auduboni, etc.) greatly 
strengthens. Although this is a light-colored form, it does not 
present the kind of pallor shown by the pallid forms of the 
interior.’ 


“All the specimens are from the mainland, where they are not 
uncommon. I have not found them on the islands, but I am not 
sure they do not occur there.” —H. P. A. 


[Lepus aquaticus Zachman.—Represented by two specimens 
taken by Mr. Attwater at San Antonio in April, 1891, and one 
taken May 8, 1894, but there are none in the Aransas County 
series. [I am, however, indebted to Dr. C. Hart Merriam for 
specimens kindly loaned for examination from Matagorda and 
the lower Brazos River, showing that the species extends south- 
ward from Louisiana along the Gulf coast nearly to Aransas 
County. The San Antonio specimens are much lighter colored 
than Dr. Merriam’s coast specimens, which do not appear to 
differ from Louisiana examples. | 


5. Geomys personatus 77we.—Represented by a series of 
about 50 specimens, taken nearly throughout the year, only the 
months of June, July and August being unrepresented. 


1 An examination in this connection of numerous specimens of the sy/vaticus group from 
various parts of North America shows that it stands in need of careful revision. It is an ex- 
ceedingly plastic group, its representatives varying greatly in size, in color, and particularly 
in the size of the ears, at different localities. While the material for its satisfactory revision 
is lacking, I take the present opportunity to characterize a form which attracted my atten- 
tion many years ago, and was even still earlier referred to by Professor Baird (Mam. N. Am., 
1858, p. 599)—namely, a large form from Iowa, Wisconsin and Minnesota, which I propose to 
call Lepus sylvaticus mearnszz, in honor of Dr. E. A. Mearns, U.S.A., on whose large series 
from Minnesota this subspecies is now primarily based. 


Lepus sylvaticus mearnsii, subsp. nov. 


Distinguished by its large size and rather pale colors, in comparison with true sy/vaticus of 
the East, its nearest ally. The dorsai area is not nearly so dark brown, and the sides of the 
body are much paler. 

Ten specimens from Fort Snelling, Minn., measured in the flesh by Dr. Mearns, average as 
follows: Total length, 475 mm. (18.74 in.); head and body, 418 mm. (16.45 in.) ; tail vertebrae, 
66 mm. (2.60 in.); hind foot, 105 mm. (3.95 in.). This is about two inches longer in total 
length than the average of specimens from New York and Massachusetts, while the hind foot 
is about .30 in. longer. 

Compared with the Texas series above mentioned the difference is still more striking, both 
in respect to coloration and size. Nine Corpus Christi specimens, measured in the flesh by 
Mr. Chapman, average as follows: Total length, 431 mm. (16.97in.); tail vertebra, 45 mm. 
(1.77 in.) ; hind foot, 79 mm. (3.11 in.). : 

Type. No. 44§%, @ ad., Fort Snelling, Minn., March 29, 1891, Dr. E. A. Mearns. 

This form is somewhat parallel in its large size and peculiar tints with Vasmias striatus 
griseus Mearns, Tamius guadrivittatus neglectus Allen, Sciurus carolinensis hypophaus 
Merriam, and other forms om the same region yet to be separated. 
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“This Gopher is very common in Aransas County, especially 
in that part of the peninsulas: between the bay and the edge of 
the brush. There is hardly a square foot of this belt of land 
(half a mile to a mile in width), where the soil is sandy and there 
are few or no trees or brush, that has not been plowed over many 
times by these animals. I think they have done much towards 
fertilizing this particular region, and that the wonderful vegetable 
gcowth on the knolls and open places on Live Oak, St. Charles 
and Lamar Peninsulas, can be attributed to this cause. 

‘“ Like the Moles, they do not throw up many mounds in sum- 
mer—from May to September—and probably for the same reason, 
namely, the abundant food supply of bulbs, roots, etc., which 
can readily be found within a few feet of their nests. Later 
they burrow more extensively in search of food. ‘They are par- 
ticularly destructive to young fruit trees. A farmer on St. 
Charles Peninsula told me he killed over 250 of these animals 
between the 18th of March and the middle of April, 1893. They 
were eating off his young mulberry and pear trees at the roots. 
The orchard had been set out in an old sweet potato field, and 
sweet potatoes came up all over it from potatoes left in the ground 
the previous year. These no doubt attracted the Gophers, as 
they are particularly fond of sweet potatoes, and are thus a great 
nuisance to farmers and gardeners. 

‘Gophers, Pocket Mice and Moles frequent the same localities. 
I found none of either on any of the islands. They do not take 
to water, as do the Cotton Rats, Rice-field Mice (Ovysomys), 
Raccoons, etc.”—H. P. A. 


6. Perognathus paradoxus Merriam. Texas POCKET 
MOUSE. 


Perognathus fasciatus BAIRD, Mam. N. Am. 1857, 420 (at least in part ; not 
P. fasciatus \Wikp) ; THOMAS, P. Z. S. 1888, p. 449 (Duval Co., Texas). 

Perognathus paradoxus MERRIAM, N. Am, Fauna, No. 1, Oct. 1889, p. 24 
(Trego Co., Kansas). 

Perognathus paradoxus spilotus MERRIAM, N. Am. Fauna, No. 1, Oct. 1889, 
p. 25 (Gainesville, Cook Co,, Texas); ALLEN, Bull. Am, Mus, Nat, Hist. 
III, p. 225, April, 1891 (Padre Island and Bee Co., Texas). 


This species is represented by 22 specimens, including both 
sexes and various ages. One was taken in January, 2 in March, 
2 in May, 5 in October, 6 in November, and 6 in December. 
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The adult specimens vary little in color, although some are of a 
rather stronger shade of reddish yellow than others. Immature 
examples are darker, with a finer, much softer pelage. They 
appear to agree perfectly with specimens of corresponding age 
from Brownsville, Texas. 

A large series of adults from Brownsville, taken mostly in 
August and September, are not comparable as to season, being in 
thin summer pelage. They are much darker and much less 
hispid than the Rockport series. An October specimen (No. 
4195, 4 ad.) from Brownsville, however, in nearly full winter 
coat, is scarcely distinguishable from Rockport examples of corre- 
sponding date. Another October Brownsville specimen (4196, 
Q ad.) is less advanced, but plainly indicates a winter pelage like 
that of the Rockport series. 

If separable from the Kansas type (true faradoxus), these 
specimens would all be referable to the P. paradoxus spilotus 
form. The distinctness of the dusky spot on the anterior border 
of the ear externally is variable, and the whole fore leg is often 
white instead of tan-colored to the wrist. 


“This species is very common in open places, and sometimes 
where there are bushes. Although found near the shores, I have 
never met with it on any of the islands. It may, however, occur 
on St. Joseph Island.’ Its favorite haunts are the higher knolls 
in the low flats around the bays. Its chief food in fall and winter 
is the seeds of the sage weed (Croton texensis), which grows in 
great abundance all over the open country, and affords food for 
many of the seed-eating mammals and birds. In the spring, when 
the sage seed becomes scarce, the Pocket Mice take to the seeds 
of the bur-grass (Cenchrus tribuloides), which grows all over this 
region. On March 2g I caught a half-grown Pocket Mouse with 
its cheek-pouches filled with these burs. In digging out one of 
their burrows, probably an old Gopher burrow, I found the 
bottom of the burrow, for a distance of thirty-five yards, covered 
with grass burs. 

“There are several holes or entrances to each of their homes 
or nests. The earth removed in excavating them is piled ina 


1 There are two specimens in the Museum Collection from Padre Island. 
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single mound several feet away. After going into a hole they 
fill the dirt in behind them, thereby stopping up the entrance, 
doubtless for the purpose of keeping out snakes. I have never 
found any nest ; perhaps they do not make any, but merely lie in 
the sand. While they do not appear to lay up large stores, they 
probably gather food during the night to eat in their holes, laying 
up a larger quantity for ‘northers’ or cold spells. They occa- 
sionally drag in rubbish with which to close their holes. I once 
found the wing of a plover dragged into a Perognathus hole. 

“An old female taken March 31 contained nine very small 
embryos, but I have never met with any newly-born young. As 
they eat grass roots, etc., as well as seeds, food is abundant, and 
they breed early, and probably several times a year.’ They can 
be caught in traps baited with oatmeal, and also by placing traps 
over their holes, so that they are caught in going in or out.”— 
He PAS 


7. Mus decumanus Zzzz. Brown Rat; WuHarF Rat.— 
“Captain Bailey, Captain Phillips, and several other old settlers 
say that ‘ Barn Rats’ or ‘Wharf Rats’ were abundant fifteen to 
twenty years ago, but that they gradually disappeared after the 
great beef packing establishments closed up, and the marine 
shipping ceased upon the advent of the railway into this region. 
I do not believe there is at present a Brown Rat in Aransas 
County. I failed to find one during my two years’ residence 
there, in 1892 and 1893.”—H. P. A. 


Mr. Chapman secured a very large specimen of this species in 
the vicinity of Corpus Christi. 


8. Mus alexandrinus Goeffr. Wuite-BeLtiep Rat ; Roor 
Rat.—One specimen, ¢@ ad., Feb. 20, 1893. 


“The specimen sent was caught on a boat which made trips 
between St. Charles Peninsula and Rockport. Lucas Dubois, 
the captain, said it had been on the boat about a year before he 
caught it. I have heard of rats being killed on other boats here, 


but they may have been of other species.’-—H. P. A. 
' There are half-grown young in the collection taken August 14 (at Brownsville), and as 
late as Oct. 20 and Nov. t5 (the last two at Rockport). 


————— ll 


a 
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9. Mus musculus Zinn. House Movuse.— Eleven speci- 
mens, part caught in the house and part in the fields. They vary 
much in color, particularly on the ventral surface, as house mice 
are apt to do at other localities. Two are dingy reddish gray 
below ; one is nearly pure white ; others are grayish white tinged 
with buff, and one is strong reddish buff. Age and season 
doubtless have much to do with this variation, but it is doubtless 
largely purely individual. 


Ir. Neotoma micropus Zaird. Texas Woop Rar.— 
Eleven specimens of this species include specimens taken in 
January, March, June, September, October and December. 
Three belonging to one litter and less than one-fourth grown, 
were taken March 30. These are clear ashy gray above washed 
with black, the prevailing color of the middle of the dorsal area 
being deep black. 

There is little to add to the account of this species already 
given. The Museum has now large series from Brownsville, 
Corpus Christi, and Rockport. Several of the Rockport (June 
and September) specimens have the pelage of the posterior parts 
of the body very much abraded. 


“Common on the main land wherever bunches of Opuntia are 
growing, but I have not found them on any of the islands. They 
may, however, occur on St. Joseph Island. I caught one under 
a wharf, near the water’s edge, in the main part of the town 
of Rockport, in a trap baited with sweet potato. Capt. N. C. 
Phillips, an old settler, says these rats are excellent eating, in his 
estimation far superior to squirrel meat. 

“IT found a nest once in a club house on Copano Bay, used in 
the hunting season by duck hunters. A pile of all kinds of 
material had been carried in, and a nice round nest, open on the 
top, made in the middle of it.”—H. P. A. 


12. Sigmodon hispidus texianus (4ud.& Bachm.). TEx as 
Cotton Rat.—This species is represented by a series of 42 
specimens, taken between Sept. 30 and March 30, the other 


1 This Bulletin, Vol: III, pp 282-285, June, r8qr. 
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months of the year being unrepresented. They fall into two 
quite sharply differentiated phases—a blackish-gray phase, 
slightly varied with pale yellowish brown, and a yellowish-brown 
series, slightly varied with blackish. If they came from widely 
separated localities they might easily be taken for well-marked 
geographical forms. Mr. Chapman’s Corpus Christi series of 
IO specimens is separable in the same way, as he has already 
noted (this Bulletin, V, p. 45). In this case Mr. Chapman states 
that the dark specimens came from the marshes, where their 
runways “led beneath the dense mat of marsh grass,’’ and the 
light specimens from the dry, scrubby chaparral, where they were 
more exposed to the bleaching effect of the sunlight. In view of 
Mr. Chapman’s experience I wrote to Mr. Attwater for definite 
information as to the kind of ground in which the specimens 
were taken. In reply he states that a// the specimens came from 
the islands, where the highest ground—an old railway bed—is 
“only five feet above the water-line of the bays, and the highest 
natural level only three feet, the average being about two feet. 
At high tides much of the land is flooded. The entire location 
was cut up with channels and bayous, and on the whole would 
be properly described as a damp situation, The rats made their 
homes on the higher spots in half-flooded situations, generally 
along the sides of the railway ‘dump,’ but no part of their 
haunts could be compared with the ‘ dry scrubby chaparral.’ In 
this case therefore it would seem that the two phases above men- 
tioned simply represent individual variation assorted in accord- 
ance with the tints of the pelage into two series! Yet there are 
comparatively few well-marked * intergrades.’ 

Ten adults, as measured by the collector, give the following : 
Total length, 258 to 308 mm., averaging 282; head and body, 
137 to 174, averaging 156; tail vertebra, 110 to 133, averaging 
126'; hind foot, 31 to 33, averaging 32. 

Six adults from Corpus Christi, measured in the flesh by Mr. 
Chapman, give the following : Total length, 264 to 290, averaging 
277; head and body, 145 to 180, averaging 170; tail vertebra, 
97 to 121, averaging 109'; hind foot, 30 to 33, averaging 31.5. 

1 The discrepancy in the relative length of the tail in these two sets of measurements is 


doubtless due to different methods of measuring, as regards the starting point for taking the 
length of the tail. 
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As regards seasonal variation, November and December speci- 
mens average darker than those taken in other months, while the 
March specimens are much the lightest of the series. As previ- 
ously stated, the months of April to August, inclusive, are un- 
represented. 


“* Sigmodons are common on the group of small islands (marked 
No. 2, No. 3 and No. 4 on the map I send you), particularly so 
on Island No. 2, and at the ‘Point’ or ‘ Pocket’ where Oryzomys 
was found. Ihave found none on the mainland. They may 
occur on St. Joseph Island, as they are good swimmers. Their 
favorite haunts are the thick growths of cacti (Opuntia), and the 
thick matted grass that grows near the water’s edge. They have 
been found living with Oryzomys and Onychomys in the bunches 
of cactus. Their nests are usually placed on the ground among 
cactus roots, or under piles of brush, and among the roots of the 
dwarfed huisache bushes, and are usually composed of anything 
handy. One nest was made entirely of hog bristles, taken from 
a dead hog lying near a bunch of cactus. When disturbed they 
retreat into shallow holes in the ground. They are much preyed 
upon by rapacious birds and mammals—by the marsh hawk in 
the day time and by the short-eared owl at night. A _ great 
many are also captured by rattlesnakes, and probably also by 
raccoons and skunks.”—H. P. A. 


13. Oryzomys palustris texensis, subsp. nov. 


Above very pale yellowish gray-brown, varied with blackish over the middle 
of the dorsal region, forming an indistinct blackish dorsal band ; sides yellow- 
ish gray, very slightly varied with blackish tipped hairs. Below clear grayish 
white, the fur plumbeous at base. 

Total length (of type, No. £4¢¢, 4 ad., Rockport, Texas, Nov. 15, 1893, 
H. P. Attwater), 277 mm. ; head and body, 137; tail vertebrae, 140; hind 
foot, 30.5. 

Seven adult males give the following, based on the collector's measurements 
taken from the fresh specimens: Total length, 249 to 280, averaging 264 ; head 
and body, 122 to 146, averaging 131; tail vertebra, 122 to 140, averaging 
132; hind foot, 28.5 to 30.5, averaging 30. 


This is simply a large pallid form of the O. palustris group. 
The Rockport series, when compared with Louisiana and Florida 


[A/ay, 1894.) 12 
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specimens of O. palustris natator Chapm.,' is strikingly different 
in coloration, about as different, and differing much in the same 
way, as the Brown Rat (4Z7us decumanus) and the Muskrat. The 
color differences are much less when the Rockport series is com- 
pared with North Carolina specimens (true O. palustris), but are 
still very appreciable, while the size is much larger. The follow- 
ing comparative measurements indicate the average size of the 
three forms (measurements in millimetres) : 


No. of . Total : Hind 

Specimens. Locality. length. Tail. foot. 

OP PALUSTF US Bes | Raleroh NaC. ee.| ston 120 30 
O. p. natatoy®....| 5 6 | Gainesville, Fla....| 286 136 33 
;) Rockport, Texas...| 264 182 30 


OND. TEXEHSISS. « | 7 


This is doubtless the large pale form mentioned by Dr. Coues 
(Mon. N. Am. Roden., 1877, p. 116) as occurring at Neosho 
Falls, Kansas. All of the Oryzomys thus far examined from 
Brownsville, Texas, have proved to be O. aguaticus—a very dif- 
ferent species from any form of the O. palustris group. On the 
other hand, Corpus Christi (Chapman, l. c., p. 45) and Rockport 
specimens have all proved referable to what is here named 
O. p. texensis. 

The Rockport series numbers 29 specimens, and includes 
young of various ages, middle-aged specimens, and eight or ten 
that are fully adult. ‘Two were taken in March, one in January, 
and the rest between Oct. 4 and Dec. 5. One (No. 65, Coll. H. 
P. Attwater) is exceptionally rufescent ; this is the single example 
mentioned by Mr. Chapman (Il. c., p. 45) as apparently referable 
to his O. p. natator. 


“ The specimens were all taken at one locality, and nearly all 
from the ‘Point’ or ‘ Pocket’ near the mainland [see Map, 
p. 166]. Some of them were found in holes in the shell ridge 
formed by the abandoned railway bed, where the S7/omys mearnsii 
were taken. In fact, they made nests in the holes I had formed 
on former visits in digging out .S. mearnsii. They were much 


' CY. Bull. Am. Mus, Nat, Hist., V, p. 44, March 17, 1893 
2 CYS. Chapman, |. c., p. 44. 
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more common in 1893 than in 1892. I think they move about 
somewhat, as I have found them in places where I had vainly 
searched for them a short time before. Their favorite resorts 
are places where the Spanish bayonet ( Yucca, sp.) grows. They 
make many nests among the leaves of this plant, placing them 
close to the stem, beneath the dead leaves, which hang down and 
afford them shelter. They also nest in holes in the shell ridges. 
In most cases I have found the male and female in the same 
nest, but in the yuccas and among the prickly pears, the males 
and females appeared to occupy separate nests. They also live 
in the piles of sea weed which accumulate along the beach. 
Favorite places for them are the ‘duck-blinds’ made by the 
hunters for concealment in duck shooting. I once heaped 
together a small pile of yucca and weed stalks, and used to find 
one or two of these mice under it whenever I visited the place, 
during October and November. ‘They eat all kinds of weed 
seeds, and are very fond of the seeds of the prickly pear.”— 
EPs A; 


14. Sitomys mearnsii (4//en). Merarns’s WHITE-FOOTED 
MOUSE. 

Vesperimus mearnsit ALLEN, Bull. Am. Mus. Nat. Hist. III, p. 300, June, 
1891 (Brownsville, Texas). 
Sttomys mearnstt BRYANT, Zoe, III, Oct. 1892, p. 214. 

Represented by a series of 26 specimens, including adults and 
young of various ages, and also by several nests, collected 
mainly between Oct. 2 and Jan. 2. As a series they differ very 
appreciably from a similar series from Brownsville, collected 
chiefly in August and September. The two phases are evidently 
too close, however, to require separation. There is practically 
no difference in size or proportions, judging by the measurements 
taken by the collectors from the fresh specimens, the slight dis- 
crepancy in the relative length of the tail being doubtless due to 
different methods of measuring. Thus, 14 adult specimens from 
Brownsville give the following averages and extremes: Total 
length, 175 to 182 mm., averaging 177 ; head and body, 89 to 
105, averaging 97 ; tail, 74 to 85, averaging 80; hind foot, 19 to 
22, averaging 20. A series of 12 adults from Rockport gives the 
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following : Total length, 160 to 1g0, averaging 172; head and 
body, 76 to ror, averaging $4 ; hind foot, 19 to 21.5, averaging 20. 

In coloration many of the specimens are indistinguishable, but 
as a series the Rockport specimens are slightly more rufescent, 
several of the specimens shading much more strongly toward 
chestnut than any in the Brownsville series. Several Bee County 
specimens,’ it is of interest to note, are all as strongly chestnut as 
the brightest Rockport specimens. One-third of the Browns- 
ville specimens show some trace of a rufescent pectoral spot, 
while in one-fourth of them it is quite strongly defined, but in 
the Rockport series not one shows the slightest tendency to such 
a spot. 


“Most of these mice were taken from nests placed in holes in 
the slopes of an abandoned railway embankment. They are 
found, however, elsewhere, and even enter houses, where they 
live with common house-mice, specimens of both having been 
taken at the same time in the same room. 

“The various nests obtained were placed in the sloping railway 
embankment, at the end of a horizontal burrow, from six inches 
to two feet in length. Often there is also a vertical exit to the 
top of the level ground, so that after digging in to the nest one 
finds that the mouse has escaped up through the other hole. No 
attempt is made to conceal the entrance. The nests are gener- 
ally made of anything handy, generally of sea moss, and occasion- 
ally of fine grass, or tow, the latter obtained by gnawing up old 
pieces of rope or twine found on the beach. The breeding sea- 
son is so arranged that the young are born about the time the 
seeds of various weeds, on which they feed, begin to ripen. Be- 
fore the young are born a male and female will be found occupy- 
ing the same nest, but after this event the male will be found in 
another hole not far away. Four to six is the usual number of 
young ina litter. I have several times taken the old female and 
her young ones home with me to try and raise them, but ina day 
or two the young ones began to die. On one occasion (Oct. 2) 
[ caught a male and female in separate holes and put them 


1 These were formerly incorrectly referred to ‘‘Vesperimus leucopus texanus” (= Sytomys 
americanus texanus). C/. Bull, Am. Mus, Nat. Hist., III, p. 224, April, 1891. The ¢eranus 
phase is quite different. 
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together in a box alive. During the night young were born, 
of which three were found in the box the next morning, and 
the remains of one or two more, in the stomach of the male. 
At another time a male and female, the latter having newly-born 
young, were put in a box, and in the morning it was found that 
the male had killed and eaten two of the five young ones. 

“T have never seen any fawn-colored spot on the breast of any 
Sitomys found in this locality.” —H. P. A. 


15. Sitomys (Baiomys) taylori (Z#omas). ‘Taytor’s 
Mouse.—One specimen, ¢, Oct. 19. Apparently a rare species 
near Rockport. 


“Brought to me by a boy, who said he found it while digging 
Wood Rats out of a bunch of prickly pear.’’—H. P. A. 


16. Onychomys longipes Merriam.’ Texas GRASSHOPPER 
Mouse.—Six specimens, March and December, including adults 
and young. Identified as this species by Dr. Merriam. 


“This species I found least common of any of the small mam- 
mals. They are much slower in their movements than Szgmodon, 
Oryzomys, and others, and probably for this reason get picked up 
by hawks, owls, skunks, etc. Two young specimens were caught 
in traps set over Perognathus holes. They probably wander 
around, looking into holes and crevices for beetles and other 
insects, and may find many ‘square meals’ in the Perognathus 
entrances. All were found at the ‘ Point’ close to the mainland, 
which is surrounded most of the time by mud and water. Two, 
male and female (probably a pair), were dug out of a shallow hole 
in the ground among the roots of some dwarfed huisache bushes, 
and another among the roots of Opuntia. At one of these places 
I found several hundred wings of butterflies [Danazs archippus], 
the bodies of which had been eaten by the Onychomys.” Wings of 
these butterflies were often found scattered all over this particular 
locality. These butterflies [identified as above from specimens 
sent by Mr. Attwater] appear to be migratory, coming here by 
thousands in the fall.” —H. P. A. 


1 N. Am. Fauna, No. 2, Oct., 1889, p.1. Concho Co., Texas. 
2 This observation is of special interest from the fact that this butterfly is supposed to be 
* protected ’ by a nauseous odor or taste that renders it unpalatable to animals. 
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17. Spermophilus mexicanus (Zich¢.). Mexican SPERMO- 
PHILE.— Four specimens, Oct. 3, 1893. 


“These specimens were sent to me from some place near 
Gregory, between Corpus Christi and Rockport. They are not 
nearly as numerous in Aransas County as they are about Corpus 
Christi. I hear of afew in the Black Jack Peninsula, and occa- 
sionally near Rockport, but they are quite scarce.”—H. P. A. 


Mr. Frank M. Chapman collected a series of nine specimens at 
Corpus Christi, April 8-11, 1891, where he found them locally 
abundant along the coast, but apparently absent in the interior. 
Aransas County seems to form their northern limit of distribution 
in the coast region of Texas. 

The type of Spermophilus mexicanus came from ‘Toluco, near 
the City of Mexico. In the absence of material from the type 
locality the Texas specimens are provisionally identified as above. 

Five adult males in Mr. Chapman’s series give the following 
average measurements, taken by the collector before skinning : 
Total length, 304 mm.; head and body, £88 ; tail, 116 ; hind foot, 
40. The Corpus Christi specimens do not differ appreciably from 
a large series from Brownsville. 


18. Spermophilus spilosoma annectens Werriam.’ PApRre 
ISLAND SPERMOPHILE.—One specimen, Mustang Island, near 
Aransas Pass, 12 miles from Rockport, Oct. 26, 1893 ; 4 speci- 
mens, same locality, April 25, 1894. These latter have been 
submitted to Dr. Merriam for examination, who finds them to 
agree with his Padre Island series. 


‘““Spermophiles are said to be very common on Mustang Island. 
[ sent over for specimens, and No. 129 [as recorded above] was 
sent to me. It was killed near the life-saving station [at the north 
end of the island]. I am told they are found all over Mustang 
Island, but there are none on St. Joseph Island, nor can I hear of 
any ever having been found there.’’—H. P. A. 


Mustang Island is practically a continuation of Padre Island, 
the type locality of this subspecies, although at present separated 


1 Proc. Biol. Soc. Washington, VIII, p. 132, Dec. 28, 1893. 
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from it by a narrow inlet only a few miles in width. St. Joseph 
Island, only slightly separated from Mustang Island, is a further 
continuation of the remarkable series of ‘sand-spits,’ or low, 
narrow, sandy islands, that extends from near the mouth of the 
Rio Grande north to Matagorda Bay, and is continued still 
further in the narrow Matagorda Peninsula. Apparently Mustang 
Island forms the northern limit of distribution of this peculiar 
form of Spermophile. 


Ig. Sciurus niger limitis (Zazrd). Texan Fox SQuiRREL.— 
One specimen, ¢ ad., Rockport, Feb. 27, 1893. Not appreciably 
different from a specimen from the type locality (San Pedro or 
Devil’s River) of Baird’s Scturus limitis, recently received from 
Dr. Ek. A. Mearns. 


“There are no Fox Squirrels in Aransas County except on St. 
Charles Peninsula, where there are several square miles of black- 
jack oaks. This area is separated from the timber on the Guada- 
loupe River by prairie land, so that this colony of Fox Squirrels 
is practically isolated.”—H. P. A. 


20. Dicotyles angulatus Cofe.' Peccary.—“ Formerly 
common in Aransas and adjoining counties, but now rarely met 
with. On Aug. 20, 1892, a large male was killed in front of the 
Bay View Hotel on the beach in the city of Rockport. It was in 
the shallow salt water, rooting among the sea grass. It was a 
season of great drouth, and I fancy the dry weather may have 
had something to do with its wanderings.” —H. P. A. 


21. Bison americanus (Gwme/.). AMERICAN Bison.—“ I 
have been told by old residents that the horns and bones of this 
animal were formerly found on the prairies of Aransas County.” — 
EYP. A: 


22. Cariacus virginianus (Aodd.). Vircinia DEER.— 
There are no specimens in the collection, and the following note 
is therefore provisionally assigned to this species. 


1 Am. Nat., XXXILI, p. 147, Feb., 1889. 
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“Rare on the peninsulas, but quite numerous on St. Joseph 
Island, where they are protected by Messrs. Wood and Allyn, who 
own the island and use it as a cattle and sheep ranch. Captain 
Bailey informs me that about 1857 or 1858 thousands of deer died 
throughout this region from a disease called the ‘ black tongue,’ 
on account of the tongues in the dead animals being found to be 
black,” —H. P. Ac 


Note on the Camels introduced into Texas.—As is 
well known, the United States Government introduced, many 
years since, two shipments of Camels’ into Texas, with a view to 
their acclimatization and use for military purposes. Mr. Attwater 
made casual reference to the matter in his notes, and on applying 
to him later for more definite information, he has obtained and 
kindly transmitted an important letter, written at his solicitation, 
by Capt. C. F. Bailey, an old settler and prominent citizen of 
Rockport, from which the following interesting extracts are 
taken. According to ‘ Reports upon the Purchase, Importation 
and Use of Camels and Dromedaries, to be employed for Mili- 
tary Purposes, according to Act of Congress of March 3, 1855,’ 
made by Major Henry C. Wayne (published as Senate Ex. Doc. 
No. 62, 34th Congress, 3d Session, 1857), it appears that the 
first shipment, consisting of 34 animals, was landed at Indianola, 
Texas, May 13, 1856, and the second, of 41 animals, at the same 
port, Feb. 10, 1857. Says Capt. Bailey: “.... I personally saw 
about half-a-dozen of these camels myself during the year 1863 

After landing the camels were loaded only once for the 
upper country [San Antonio], and then returned to the coast, 
when the war broke out, and the Confederate authorities not 
wishing to be bothered with them turned them loose, particularly 
as the Arabs who had been brought out to manage them had also 
left. They wandered and scattered without control, let or hind- 
rance all over the country from the Nueces to Indianola, and 
from San Antonio to the Gulf, with never more than two or three 
ina bunch. I never heard of but one being killed, and that was 
on the Aransas River. He was a particularly ugly old male, 
would pursue and attack every one he saw, whether mounted or 


! There appear to have been several Dromedaries in the first shipment, 
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on foot, and was killed by a party on horseback he was pursuing. 
The last I ever heard of any of them was that a stockman gath- 
ered all he could find, either seven or eight, and sold them to the 
manager of a circus that was traveling through the country, as 
every body sold every body’s else cattle in those days, to be paid 
for if claim was ever made. It is safe to say that no claim was 
ever made. This sale was in 1867, 1 think. Whatever became 
of the majority of them no one can ever positively tell. I never 
heard of but one young one being born in this country. An old 
female with a young one following her was seen near Indianola 
in 1860 or 1861. 1 do not think it ever grew to maturity.”’ 


23. Atalapha noveboracensis (Z#rx/.). Rep Batr.—Five 
specimens, Rockport, August and September, 1893. 

As I have elsewhere stated,’ there is a well-marked sexual dif- 
ference in color in the present species, the females being darker 
and duller than the males, with the whitish tipping of the hairs 
broader, giving a very different general effect to the coloration. 


“The only bats | found were the red ones I sent you. I think 
they stay around trees and roost in them. Captain Phillips 
informs me that he has noticed also a small brown bat.” —H. P. A. 


It may be worth while to record in this connection the capture 
of Atalapha cinerea (Beauv.) from Texas, there being in the col- 
lection of the American Museum a specimen from Brownsville 
(Oct. 24, 1891, F. B. Armstrong), and another from probably Bee 
County (exact locality uncertain), presented by Mr. George B. 
Sennett. 

There is also in the Museum a series of six specimens of 
Dasypterus intermedius (H. Allen) from Brownsville, Texas 
(March 17-19, May 28-30, Aug. 29, F. B. Armstrong), where it is 
apparently not uncommon. 


24. Scalops texanus 4//en. Texas MOLe. 


Scalops argentatus texanus ALLEN, Bull. Am. Mus. Nat. Hist. III, p. 221, 
April, 1891. 
Scalops texanus ALLEN, ibid, V, p. 200, Aug. 1893. 


' Bull. Mus. Comp. Zo6l., I, No. 8, Oct., 1869, p. 207. 
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This species is represented by a series of 26 specimens, col- 
lected by Mr. Attwater in the vicinity of Rockport. They vary 
considerably in coloration, independently of age, sex, or season, 
mainly in the amount of orange suffusion pervading the pelage. 
A few specimens show it in comparatively slight degree; in others 
it is very strong, so that when held from the light the anterior 
half of the ventral surface is often deep chestnut orange. The head, 
and sometimes the anterior third of the dorsal surface, is usually 
much more fulvous than the rest of the upper surface. There is 
generally a well-defined orange spot on each side of the nose, the 
two spots sometimes uniting across the base of the forehead. 

The collector’s measurements of 12 adult males give the follow- 
ing extremes and averages: Totallength, 135 to 147 mm., averaging 
141 ; tail, 23 to 27, averaging 25 ; hind foot, 16.5 to 19, averaging 
17.8. Eight females average slightly smaller, as follows: Total 
length, 132 to 146, averaging 137 ; tail, 20 to 25.5, averaging 23 ; 
hind foot, 15 to 18, averaging 16.5. 


“Moles are very numerous all over the peninsula, perhaps the 
most common of any of the small mammals. ‘They are extremely 
hard to catch, frequently going around and under the trap. They 
work chiefly at night, and go sometimes two or three hundred 
yards to find a good feeding place. They are particularly active 
after a rain, the rain probably having something to do with the 
movements of the insects on which they feed. 

“Mole runways are very common even in parts of the country 
where the soil is very poor, apparently nothing but sand, and the 
vegetation consists of shrubby oaks and sweet bays, and where no 
other small mammals are found. But they are most numerous 
where the soil is more or less damp, as in the so-called ‘ sub- 
irrigated’ lands, where the dampness comes nearly to the surface. 
During very dry weather the moles descend deeper into the 
ground, as owing to the dryness of the soil the runways then fill 
by the crumbling sand when near the surface. ‘They appear also 
to be more active in the fall, spring and winter months than in 
summer, when, from the greater abundance of insects, they may 
be able to procure food with less effort. 

“The position selected for the nest is several feet below the 
surface, and always in a hard place to get at, being generally 
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under a clump of bushes or a tree. A nest I dug out was made 
of fine grass. I have never seen any young ones, nor caught any 
that were very small.’”—H. P. A. 


25. Procyon lotor hernandezii (/Vagder).—One specimen, 
from Corpus Christi (April to, 1891, F. M. Chapman). There 
are no specimens in Mr. Attwater’s collection, but he reports it 
as abundant, writing as follows : 


“Raccoons are common on the peninsulas, and very abundant 
on St. Joseph Island. George Roberts killed 125 on this island 
during the winter of 1892-93, and W. A. Brundrett sold 175 
‘coon ’ skins taken on Matagorda Island, the next island to the 
east of St. Joseph, and in the next county. They live in the long 
grass in the marshes on the side nearest the bays, and in the 
chaparral on the ridges. Their food consists chiefly of crabs, 
shell-fish, dead fish washed on the shores, wounded ducks and 
other birds, birds’ eggs, berries, etc. I have not had an opportu- 
nity to put up a series of specimens, but have seen a number of 
skins, which appear to me to be lighter in color, and as a rule 
much more yellowish than those which are found further inland.” 
id. P. A. 


26. Bassariscus astutus Zicht. Civer Car.—Not repre- 
sented in the collection. 


“ One was killed in Aransas County last year, and I have heard 
of several others being taken on St. Charles Peninsula. They 
are very common in the counties to the north and west, and do 
considerable damage by destroying chickens while roosting in 
the trees around the ranches. 

“Captain Robert Strachan, who has charge of the main wharf 
at Rockport, has a pet Civet Cat which has been loose in the 
warehouse for about two years. It often comes and eats out of 
his hand. It drinks milk, and will eat cheese, meat and fish 
(cooked and raw). He says there were a few rats in the ware- 
house when he first got the Civet Cat, but it soon cleared them 
out. It disappeared once for several months, but returned again. 
It was caught in Bee County.”—H. P. A. 
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27. Conepatus mapurito (Gm.).— This species is repre- 
sented by two skulls. Mr. Attwater refers toa mounted specimen 
in his collection, and speaks of the species as less common even 
than the Little Striped Skunk. The specimens sent were taken 
in the outskirts of the town of Rockport. 


28. Mephitis mesomelas Zicht. Texas SKUNK. 


Mephitis mesomelas LICHY. Darst. neuer oder wenig bekannter Saug. 1827-34, 
Taf. XLV, fig. 2, and accompanying text (‘* Louisiana”) ; BAIRD, Mam. 
N. Am. 1857, p. 199 (based on above). 

Mephitis varians GRAY, Charlesworth’s Mag. Nat. Hist. I, 1837, p. 581 
(Texas ; from Mr. Drummond’s Coll.) ; List Mam. Brit. Mus. 1843, 69 
(same ; in part only, of Gray’s later papers); BarRD, Mam. N. Am. 1857, 
p. 193 (Texas) ; Zoél. Mex. Bound. Surv. Mamm. 1859, p. 19 (Texas and 
N. E. Mexico). 

Mephitis macroura Aup. & BacH. Quad. N. Am. III, 1853, p. 11, pl. cii 
(San Antonio, Texas ; not 47. macroura Licht.). 


Two specimens, 4 and 9, Rockport, March 23 and Oct. 20, 
1893. They agree very closely with a series of 12 adult speci- 
mens from the late ‘ Neutral Strip,’ now part of Oklahoma, collec- 
ted by Messrs. Richardson and Rowley on the Museum Expedi- 
tion of 1889. 

These 14 specimens are very uniform in coloration and size, 
there being no noteworthy variation in the whole series. More- 
over, in style of coloration, in size and relative proportions, they 
agree closely with the figure and measurements given by Lichten- 
stein (1. c.) for his AZepAitis mesomelas. Lichtenstein refers to a 
single example in the Berlin Museum, on which the species was 
based, as having been received from a dealer, with the statement 
that it came from “ Louisiana.’”’ How long it had been in the 
Museum when he wrote, and whether it came from the present 
State of Louisiana, or from the Louisiana of early days, are 
matters now impossible to determine. The probability that the 
Skunk of eastern and northern Texas ranges eastward into 
western Louisiana, as well as northward to Oklahoma, and that 
the original specimen of Lichtenstein’s JZ. mesome/as is quite 
likely to have come from some part of this area, coupled with 
the fact that almost any one of the dozen Oklahoma specimens 
before me might have served as the basis of his description and 
figure, seems to render desirable the adoption of Lichtenstein’s 
name for the species here under consideration. 
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The characters of this species may be indicated as follows : 


Size large ; tail long, full, broad and bushy, rather squarely truncated at the 
end, the vertebre alone about half the length of the head and body. Total 
length, 725 mm. ; head and body, 408 ; tail vertebrz, 252 ; tail to end of hairs, 
317 (average of 8 adults from the ‘ Neutral Strip’; measurements from skins). 
General color black, with the usual white frontal stripe very narrow and not 
reaching the white patch on the nape; nuchal patch broad, square in front, 


narrowing posteriorly to the interscapular region, where it is usually much 


narrower than at the front border ; slightly behind the shoulders it divides into 
two broad lateral bands which pass, one on each side of the body, on to the 
basal portion of the tail ; between these is a median dorsal band of usually about 
the width of one of the laterai white stripes, and is continued over the basal 
half or two-thirds of the tail. The tail hairs are all white basally and black 
apically, except a few that are wholly white. The latter vary in number in dif- 
ferent specimens, being few in some but generally numerous enough to form 
conspicuous tufts along the sides of the tail, and generally also on the dorsal 
surface, where at the base of the apical third they often form a more or less 
pronounced whitish spot, or even a well-marked white band. About half the 
specimens show a pair of small, oval, symmetrically arranged spots of white on 
the breast. There is no pencil of white in the tip of the tail, which is wholly 
black, thick, and obtusely truncate at the end. 


Lichtenstein’s description, as already said, is strictly pertinent 
to the present animal. His measurements, translated into milli- 
meters, are as follows: Total length, 731 mm. ; head and body, 
432 ; tail vertebree, 229; tail to end of hairs, 299. Compared 
with my average for 8 Oklahoma specimens, the difference is 
practically nothing—not greater than occurs between different 
individuals of the Oklahoma series. 

One of the two specimens in Mr. Attwater’s collection is prac- 
tically identical with several of the Oklahoma specimens ; the 
other is similar except that the amount of white is much reduced, 
the frontal stripe being narrowed to a line of scattered white 
hairs ; the nuchal patch is also narrower and much shorter, divid- 
ing in front of the shoulders into two very narrow lateral stripes, 
which disappear entirely in front of the hips. Also only a very 
few scattered white hairs reach the surface of the tail. Mr. 
Attwater states in his notes that in Aransas County this Skunk 
“varies much in color, some being very white, and I have been 
told that pure black ones have been killed.” He further states 
that it is the common Skunk of Aransas County, being far more 
numerous than either of the other two species. 
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This species differs from the eastern J/. mephitica in being 
rather larger, apparently in greater constancy of coloration, and 
in the posterior extension (ordinarily) of the lateral white stripes 
on to the basal third of the tail. It also varies in cranial charac- 
ters, the skull being relatively narrower and longer, with the zygo- 
matic arches less expanded, but especially in the much heavier 
dentition. ‘Thus the length of the lateral tooth line to the 
basilar length of the skull is as 37 to too, while in AZ. mephitis it 
is aS 34.5 to 100. The ratio of breadth across the last molars to 
basilar length is as 46 to roo, as against 43 to 100 in MW. mephitica. 

Compared with JZ. estor Merriam, from Arizona, JZ. mesomelas 
is much the larger, the skull averaging 6 mm. longer in basilar 
length, and 5 mm. wider in zygomatic breadth. Both belong to 
the western section of the genus, characterized by heavy dental 
armature, as compared with the Skunks from east of the Great 
Plains. Several Minnesota specimens agree very well in size and 
coloration with JZ. mesomelas, but agree with eastern specimens 
in their weaker dental armature and correlated cranial modifi- 
cations. 

Having spent considerable time in measuring a large series of 
skulls of the genus AZepAztis, in the present connection, | append 
the accompanying tables of results, including averages and ratios 
of about 34 specimens, believing it may have some interest to 
other students of this troublesome group. 

In explanation of the tables it may be added that the propor- 
tion of very old skulls is very small, and all obviously under- 
grown specimens were excluded; “juv” in the table simply 
means ‘young adult.’ Where the sex sign is followed by an 
interrogation mark, the specimen was received without the sex 


, 


being indicated by the collector, but in each case the sex as given 
in the table is almost beyond question correct. The three Minne- 
sota specimens are all very old, which may in part account for 
their very large size, as compared with any others in the series, 
although they probably indicate a large form of the 47. mephitica 
group. 

The second table is an abridged summary of the first, on which 
it is based, giving most of the elements of real value, and omit- 
ting many that are practically worthless. As in the case of Dr, 
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Mephitis mesomelé 


MEASUREMENTS AND RATIOS. Neutral Strip, Oklahoma. 
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Merriam’s much more detailed table of measurements of skulls 
of the genus Spilogale (N. Am. Fauna, No. 4, Oct., 1890), to quote 
from his remarks on the subject: ‘“‘ Many of the measurements, 
and more of the ratios, are worthless ; and the table is published 
as much to show these as those which are really important ” (1. c., 
p. 4). Although my tables give a much larger number of skulls 
per species than his, they are still too few to give satisfactory 
results, the addition of a single skull to a series of five or six 
being often found to modify some of the averages quite materially. 


IIl.—SumMMARY OF MEASUREMENTS AND RATIOS. 


MALES. 
MEASUREMENTS. | 
NE DETOL SPECIMENS: «<6. 0 5c. ss oe ees Be BE 48 64 15 
eSuar lead EO ee Ae ae cea teen 62.1 | 69.3 | 63.5 | 58.7 | 66.0 
MyGmMaveiDEEAGdth). ©..2. 6222652550 sees s 44.6 | 50.0 | 46.6 | 61.8 | 46.0 
RET SHOT TEAG UM.) ders sys censua s& e'iee ta,00dhs 36.2 | 44.3 | 40.8 | 36.0 | 40 0 
WeeteTalntOOLN=TOW?, ./- c.01- 2 css ss eevee oc es POE | PE || REO) | Bilas |) B80) 
IByeadthracross molars... .5....6665.0586 Pasi PA Lara Ni PAT ary PAN) ||| SX0)e(0) 
Ratios to Basilar Length. 
ROOMateNDreadth’ << cst. see ce eee We8e MiZk2a MiToebe le ibeaa| TORO 
MEST MPKEAG CIN. <8 ers (eels, 2 Geo eccsaes <3 GSD Oss 9eG4 3) oles moO KO 
Foramen mag. to palatine notch......... 60.0 | 57.9 | 56.5 | 56.9 | 56.0 
Benotnotepalatal Moor 22. 36... 1... 0 44.3 | 42.0 | 43.5 | 48.1 | 48.0 
arewtimtooth=rOw. |... 2s. -s2 ee. 2 nt 36.4 | 34.0 | 34.7 | 36.8 | 34.9 
IBREACEMACTOSS MOIALS. 205s. 5¢22+ sacle 46.2 | 42.4 | 42.8 | 44.2 | 45.5 
FEMALES. 
MEASUREMENTS. 
MAMIUMeIEOCTSPECIMENS. = ji. c.1- + te ctewe ale ae ene «/s 6} 4° 64 ie 
ineist Gur JSinReTE nie 6 EaAmroreen mer crete cho Sec ence eR | 59.1 | 59.2 | 55.9 | 61-0 
Pip ean CHDLEA CGH aro 4.56 «<i aja ra.6: se" 2iets) ano aiel = ....| 42.8 | 43.2 | 40.5 | 45.0 
MPSEMMMOLEACEH Ys aici s'<.oe os ms oreo ale eterne ead sine 35.9 | 36.7 | 34.7 | 40.3 
MPTESuAIMEOOUMATOW:s ©... + ooo shc +0 ee sees 3 Bee |) 2280) tang 21 .3 | 23.0 
eRCAMBNEACLOSSHINOIALS. «2.01.4 ssc orate sins 0 skate SS 2659) | 2654) 2b-2 | 2820 
Ratios to Basilar Length. 

PM CAMELIARTCH EEA CEN ayo c20es she, ois)'¢ psc) ie) 2 y ie) 2 sves «i 72.6 | 72.9 | 72.4 | 73.8 
NET SPOIOMDTCAC Ta, a c:-) Se ier. eiGenee ae Seeds os | 62.6 | 61.9 61.0 | 66.1 
Horamen mas. fo palatine notch..............- | 57.7 | 57.6 57.7 57.4 
meMeHEOU ALATA LOOL. =), ...c cls ee ere 3 20 .alcie 44.5 | 43.5 45.3 43.1 
ARCHAIBTOOEI-TOWME « s.. 52 oe <6 0.2 cso sien sw et'e oe reSeon 3 .0 | 38. 1 37.7 
PeetiplietGhOSSUIMOIATSs « 0.0 .c-2s esse ceeace ees | 45.5 | 44.6 | 44.8 | 46.0 

1 Mephitis mesomelas, Oklahoma. 4 Mephitis estor, A rizona. . ee . 

* Mephitis mephitica, Ft. Snelling, Minn. 5 Mephitis occidentalis, British Columbia. 


3 Mephitis mephitica, Ohio, Indianaand New York. 
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In regard to these measurements it may be said that females, 
as was well enough known before, average slightly smaller than 
the males ; they also prove to have, as a rule, a shorter mandibular 
ramus and a lower coronoid process, while the inter- and post- 
orbital regions of the skull are perhaps relatively slightly broader. 
In some cases individual variation nearly overlaps the sexual, but 
generally the differences in size and proportions in skulls from 
the same locality furnish a trustworthy clue to the sex of the 
specimens ; but in specimens of unknown origin from widely 
separated localities, it might be difficult to tell northern males 
from southern females, when both are specifically the same, there 
being apparently a marked decrease in size southward in all of 
the species. 

Again, the difference in size and proportions is so slight in the 
different forms of the genus, and the range of individual varia- 
tion so great, that perhaps no single character may be taken as 
invariably diagnostic, although the difference in the relative size 
of the teeth as compared with the rest of the skull will suffice to 
distinguish an eastern skunk from a western skunk, and the 
difference in general size will serve to give some clue to the 
habitat. 


Note on the variability of coloration in the Skunks of 
the genus Mepuiris.—In 1869 I referred to the common Skunk 
of the northeastern United States as one of the most variable 
animals, as regards coloration, to be found in North America, and 
described at length (Bull. Mus. Comp. Zodl., I, No. 8, p. 179) the 
great amount of variation to be met with in Massachusetts speci- 
mens. This was apropos of Prof. Baird’s opinion (Mam. N. Am., 
1857, p. 195) that while the “species varies considerably in its 
markings,” “individuals from the same locality are usually quite 
similar,” his opinion being apparently based on a series of five 
specimens from Middleboro’, Mass. It is unnecessary to repeat 
or even summarize the statements already on record in regard to 
the variability of Skunks in Massachusetts. It may be of interest, 
however, to supplement this with a few facts respecting the 
variability of Skunks at other localities. 

As is well known skunk skins are extensively employed by 
furriers, being sold under various euphemistic names, as ‘ fitch,’ 
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“American sable,’ etc., and used in the manufacture of carriage 
robes, muffs and trimmings. Their market value depends largely 
upon their color, those with most white being least valuable, 
the price declining as the amount of white increases. Dealers 
usually separate the skins into four grades, the first being worth 
six or seven times as much as thefourth. The localities to which 


reference is here made are Vermont, Indiana and eastern New 
=V ork. 


I am indebted to Mr. Walter W. Granger, of this Museum, for 
important information about Skunks killed within a few miles 
of Rutland, Vt., which is to the following effect, the prices men- 
tioned being those paid in 1893. 


No. 1. Price, $1.40 per skin. Nearly all black, the only white 
being a small spot on the nape. 


No. 2. Price, go cts. Nearly all black, but generally with 
small shoulder stripes in addition to the white nuchal patch. 


No. 3. Price,55 cts. With about the average amount of white, 
all of the usual white markings being fairly well developed. 


No. 4. Price, 25 cts. Nearly the whole back white, forming a 
broad white mantle, with generally a narrow median line of black. 


From a newspaper account entitled ‘ The Skunk-skin Harvest,’ 
originally published in the Indianapolis, Ind., ‘ News,’ in Septem- 
ber, 1879, I take the following in relation to the skunk-skin trade 
in “central and southern Indiana,” where one dealer is said to 
have “ handled 20,000 skunk skins last year [1878], nearly all of 
which were caught in Indiana.’’ The skins are classified in four 
grades, as follows: 

“A No. 1, star skunk;” price, $1.75. All black except “a 
star-shaped white spot on the top of the head.” 

No. 2, the “short stripe ;” price $1.25. This has a short white 
stripe running back from the nuchal patch on to the shoulder. 

No. 3, the “ narrow stripe ;” price, 40 cts. This has a narrow 
white stripe on each side running back nearly to the tail. 

No. 4; price, 20 cts. With a broad band of white on each 
side, three inches or more wide, and extending the whole length 
of the body. 


[| July, 1894. | TS 
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I am indebted to Mr. William Wallace, also of this Museum, 
for the following information respecting 500 Skunks taken last 
year at Cobleskill, N. Y. (about fifty miles west of Albany), all 
killed within a radius of five miles: 


No. 1, all black, except a white spot on the nape ; price, $1.40; 
number of skins, roo. 

No. 2, nearly all black; a short white stripe on the shoulders 
in addition to the white nuchal patch. Price, 80 cts ; number of 
skins, Ioo. 


No. 3, with the narrow white shoulder stripes extending a little 
further back. Price, 40 cts; number of skins, 120. 


No. 4. The greater part of the back white, the lateral white 
stripes very broad and extending back nearly to the tail, separated 
generally by a narrow median band of black. Price, 20 cts.; 
number of skins, 180. 


Mr. Wallace also informs me that an enterprising farmer in the 
Catskills has a successful ‘ skunk farm’ in operation. For several 
years he has been raising Skunks for their oil and skins, and in 
order to improve the skins for the market, he is purchasing all 
the live Skunks, of either sex, of grade 1, he can obtain, in order 
to develop, if possible, a breed of black Skunks. 


From the foregoing it is evident that the Skunks of at least 
Massachusetts, Vermont, eastern New York, and central and 
southern Indiana, are subject to a wide range of color variation, 
and it is probable that these localities are not exceptional in this 
respect. While data sufficiently numerous from other parts of 
the continent are mostly lacking, it may be of interest to mention 
the few at hand respecting the Skunks of Arizona. 

Some years since a valued correspondent wrote to me of his 
experience with Skunks in Arizona. He says: “ By the way, I 
do not believe in the wide range of individual variation usually 
accredited to the Skunks. In Arizona I had several unusual 
opportunities of examining all the young ones of a litter, and in 
each instance they were almost exactly alike. ‘The Indians here 
skin (and eat!) a great many, and the variations are very slight 
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indeed....[Here follows a description of the coloration, illus- 
trated by diagrams, of the species Dr. Merriam had shortly before 
described as Alephitis estor.| In the Arizona skunk the only 
variable point is the amount of black in the middle line poste- 
riorily, the white side stripes crowding it to a greater or less 
degree. In only one of several hundred specimens examined was 
the black entirely crowded out, the whole back and the whole 
‘ upper side of the tail being white.’’ A series of 8 specimens col- 
lected near Fort Verde, Arizona, so far as they go, bear out this 
statement. They agree perfectly with the original description of 
Mephitis estor Merriam (N. Am. Fauna, No. 3, Sept., 1890, p. 81). 

On the other hand, a series of 15 specimens from a single 
locality in Pinal Co., Arizona, collected Nov. 13, 1886 to Jan. 23, 
1887, by Mr. W. E. D. Scott, are as variable as can well be imag- 
ined, some being almost entirely without white markings, while in 
others the whole dorsal surface is nearly uniform white. ‘Thus in 
No. 1357 the whole animal is black, except for a very narrow white 
frontal stripe, slight tufts of white hairs behind the ears, a narrow 
broken line of white on the right side, a few scattered white hairs 
on the left side, the extreme base of the tail hairs, and a long 
terminal pencil of white at the tip of the tail. Im No. 1352 the 
whole back and the upper surface of the tail are white, except 
for a very narrow median line of black on the hinder part of the 
back. Between these two extremes there isa finely graduated 
series of intermediate stages. One (No. 1346) almost wholly 
lacks the frontal stripe, and has no trace of the nuchal patch, but 
there are narrow lateral white stripes, the one on the right side 
much heavier than the one on the left; the tail has a terminal 
white pencil, and the basal third of the hairs is white. Another 
(No. 1359) has a narrow frontal stripe, a very large nuchal patch, 
and a short narrow lateral white stripe on the left side, with the 
tail as in the last, except that the terminal pencil has nearly fallen 
out. Another (No. 1356) is like the last, except that the nuchal 
patch extends into a narrow white point to beyond the shoulders, 
and there is no white on the sides of the body. Another (No. 
1350) has a well-developed frontal stripe, but the nuchal patch 1s 
nearly wanting ; the lateral stripes are fairly well developed, but 
bifurcate anteriorly into two, one terminating just behind and 
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below the ear, the other just above it. From this stage there is a 
gradual transition to those with a wholly, or almost wholly, white 
back. 

Four specimens of the series have the posterior half of the 
white dorsal area grayish, through the admixture of many black 
hairs with the white ones. In four out of six of the blackest 
specimens the tail has a terminal pencil of very long white hairs 
(five to six inches in length), as in the eastern AZ. mephitica, and 
there is a trace of it in the other two. These are rather young 
(one-half to two-thirds grown) specimens. It seems therefore 
probable that in this species this long terminal pencil is a feature 
of youth, as it is absent in adult specimens. It is also possible 
that the Pinal County series is separable from the Fort Verde 
series, but satisfactory evidence of this is at present lacking. In 
the accompanying table of measurements, however, the two series 
were kept separate in computing the averages and ratios. ‘The 
only difference seems to consist in the slightly smaller size of the 
Pinal County series, which also averages younger, so that this 
slight difference may be doubtless safely attributed to the average 
difference in age between the two series. 


29. Spilogale indianola Merriam. 


Sptlogale indianola MERRIAM, N. Am. Fauna, No. 4, Oct. 1890, p. 10 ; ALLEN, 
Bull. Am. Mus, Nat. Hist. III, pp. 219, 308 (Tamaulipas, Mexico, and 
Corpus Christi, Texas). 


This species is represented by five Texas specimens and one 
from ‘Tamaulipas. Four of the Texas specimens are in Mr. 
Attwater’s collection, and were taken in the immediate vicinity of 
Rockport. One is a very young example, which differs in color 
from the adults only in the white markings being pure white 
instead of more or less creamy white. 

The series is very uniform in coloration, and leaves nothing to 
be added to the descriptions I have already given (1. c.) based on 
the Corpus Christi and Tamaulipas specimens. 

Mr. Attwater refers to them as rare, and says he knows little of 
their habits. He has met with them only on the peninsulas, and 
does not know whether they are to be found on the islands. 
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30. Putorius brasiliensis frenatus (Zvc/t.). Bripiep 
WEASEL.—Unrepresented in the collection, but Mr. Attwater 
reports it as of occasional occurrence in Aransas County, and says 
one was recently taken near Rockport. 


31. Canis latrans Say. Covorr.—No specimens were sent, 
but Mr. Attwater furnishes the following interesting notes : 


“Still common on the prairies inland, and often seen in parts 
of Aransas County. They are frequently seen from the car win- 
dows in passing on the railway in San Patricio County. They 
are disturbed in the early morning by passing trains from their 
feast on the dead carcasses of animals killed by being knocked 
off the track. They do not seem to mind the cars much, as they 
only slink off for about fifty yards and sit up waiting for the 
train to pass. In this position they become targets for the train- 
men, who shoot at them with revolvers. Several persons have 
told me that while watching for turkeys they have observed 
Coyotes catching grasshoppers.” —H. P. A. 


32. Urocyon virginianus (Sc/reber). Gray Fox.—Repre- 
sented by a single imperfect skin, loaned by Mr. Attwater for 
examination. 


“T have the skin of one of these little foxes, which was brought 
to me in 1892. It was killed on Live Oak Peninsula, about six 
miles from Rockport. These foxes are common inland. I think 
they subsist largely on the Texan Bobwhite (Colinus virginianus 
texanus), as do also the wild cats, throughout southwest Texas. I 
have frequently come across bunches of the feathers of the Bob- 
white: These animals easily scent them out during the night. 
The Bobwhite has become quite scarce in Aransas County, of 
late years, and I attribute the rare occurrence of foxes and some 
other animals here to this cause.”—H. P. A. 


33. Lynx rufus maculatus (Horsf. & Vig.). Witp Car. 
—Two specimens received from Mr. Attwater are provisionally 
referred as above. Mr. Attwater states that they are still found 


occasionally in Aransas County. 
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34. Felis onca Zinn. JaGuar.—Now extirpated.  ‘‘ Cap- 
tain Bailey says he formerly owned a fine skin of a Jaguar killed 
on the point of Live Oak Peninsula by J. J. Wealder and A. 
Reeves, in 1858, but has not heard of any in this neighborhood 
Since. ——ie Pe 


35. Felis concolor Zinn. PANTHER.—‘“ Captain Bailey tells 
me the Panther was common here twenty-five years ago, and 
remembers riding right on to one, in the long prairie grass on 


Capano Bay, about 1857. It was in the act of devouring a deer 
which it had killed.”—H. P. A. 


36. Felis pardalis Zin. OcrLtor; Lroparp Cart, — 
“These used to be occasionally found in Aransas County. The 
last one was killed several years ago by Levi Phillips and William 
Tally a few miles from Rockport in the brush. I received this 
information from Capt. N. C. Phillips, a well-known farmer now 
living in Aransas County.”—H. P. A. 


Article VII.—FOSSIL MAMMALS OF THE LOWER 
MIOCENE WHITE RIVER BEDS. COLLECTION 
OF 1892. 


By Henry FairFIELD Osporn and J. L. WortMman. 
With two Plates and eight figures in Text. 


INTRODUCTORY NOTE. 


The reports from the Department of Mammalian Palzon- 
tology in the American Museum are published in two series. 
The Faunal series includes at present the Wahsatch Fossil Mam- 
mals, the Cretaceous Fossil Mammals, and the present Lower 
Miocene Fossil Mammats, Part I. This series is designed to 
cover the entire Museum collections from certain horizons, and 
not only to include descriptions of new forms, but to serve as a 
descriptive guide to the collection for the use of specialists. 
The Special series includes. preliminary notices of important 
types which it is advisable to publish promptly. In the latter 
series four papers have already been devoted to the Lower 
Miocene Collection of 1892, namely: upon Protoceras ;' upon 
Artionyx, which Scott has now shown to be identical with 4g770- 
cherus Leidy ; upon the LPzvistons of the Lower Miocene ;> upon 
Aceratherium tridactylum ;° and upon Ancestors of the Taptr~ 

The present is the first part of a report belonging to the 
‘faunal series,’ and covers part of the fossils collected in 1892. 
More recent collections and the remainder of this will be treated 
in a second part. These collections were made by Dr. Wort- 
man, assisted by Mr. Peterson and Mr. Gidley. 

The most novel points in the present paper are : 


1. New characters of the Lower Miocene Rhinoceroses, in- 
cluding two new types, 4. ¢trigonodum and A. platycephalum. 


2. The osteology of J/etamynodon. 


1 Osborn and Wortman, Bull. Am. Mus. Nat. Hist., Vol. 1V, Dec. 30, 1892. 
2 Loe. cit., Vol. V, Osborn and Wortman, February, 1893. 

3 Loc. cit., Wortman, June 27, 1893. 

! Loc. cit., Osborn, April 29, 1893. 

5 Loc. cit., Wortman and Earle, August 18, 1893. 
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3. The basi-occipital characters of Oveodon as developed in 
successive horizons. 


4. The determination of two species of Anthracotherium. Ad- 
ditional characters of the American Hyofotamus. 


The section upon the Perissodactyla was mainly written by my- 
self ; that upon the Artiodactyla and Carnivora by Dr. Wortman. 
Authors, in citing this paper, are requested to kindly recognize 
the names of both contributors.—H. F. O. 


FAUNAL SUCCESSION IN ‘THE LOWER MIOCENE. 


One of the most important features of the field work of the 
Expedition of 1892 was avery carefulsurvey of the complete sec- 
tion of the Lower Miocene beds in South Dakota. Wortman has 
already published a preliminary table of the succession of strata,’ 
and we now add a preliminary list of the succession of species. 
This will naturally be subject to revision; some species will be 
found to occurupon higher or lower levels, and the list characteristic 
of each level will be greatly increased. In the meantime the fol- 
lowing list will furnish the basis for definite criticism and revision, 
and taken together with the admirable work of Scott upon the 
Deep River beds, and of Hatcher upon the lower section or 
Titanotherium beds, is a step towards the still more exact strati- 
graphical and faunal work of the future. 


Suborder PERISSODACTY LA. 
Family RHINOCEROTIDZ:. 


Aceratherium trigonodum, sp. nov. 
Prane. Dia: 
This species is the oldest of the series, and‘is named from the 
strictly triangular form of the last upper premolar. The best 
specimen is a nearly perfect skull (No. 529) with one jaw found 


1¢On the Divisions of the White River or Lower Miocene of Dakota,’ Bull. Am. Mus. 
Nat. Hist., V, pp. 95-106, June 27. 1803. 
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in the uppermost ‘ Titanotherium layer.’ The type specimen 
(No. 528) is a perfect set of upper grinders of both sides, only 
partly worn. 


The specific characters are: Dentition, {, 7, 4, 3. (a) Upper canine appar- 
ently persistent and well developed. (4) Upper premolars subtriangular ; third 
premolar with an incipient postero-internal cusp, well developed towards the 
base ; fourth premolar with a feeble or incipient postero-internal spur and a 
somewhat prominent elevation of the postero-internal cingulum, which presents 
the appearance of a‘cingule’ when worn. (c) Upper molars with well-devel- 
oped internal cingulum upon protoloph ; cingulum feeble or absent on meta- 
loph; incipient ‘ antecrochet’ at base of metaloph becoming apparent upon 
wear. (@) Sku//(No. 52g) fairly elevated; sagittal crest low; nasals rather 
short, not notched ; postglenoid and posttympanic processes widely separated. 


The canine associated with specimen No. 529 was not found 
in situ, and is therefore open to some question ; it is larger than 


Fig. 1. Upper dentition of the left side of: A, Aceratherium trigonodum, type (No. 528). 
3, Aceratherium mite, showing immature dentition (No. 521). Aceratherium mite, showing 
mature dentition (No. 522). One-half natural size. 


ve 


“ 
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that of 4. mite. The lower jaw is long and slender ; it lacks any 
trace of the first premolar ; the lower canines differ from those 
of A. occidentale in being fully procumbent. The nasals are rela- 
tively shorter and more obtuse than in 4. mite ; the sagittal crest 
is less sharply defined. The postglenoid processes extend more 
widely behind the glenoid fossa than in the later types. 


Aceratherium (Ccenopus) mite Copv. 
PoATE: HB: 


This species has been hitherto known chiefly in its teeth and 
skeletal characters, from the descriptions of Cope. It is repre- 
sented by three beautifully preserved skulls, one containing the 
complete milk dentition (No, 521), the others containing the 
adult dentition in two stages of wear (Nos. 522, 524). Found at 
the base of the “Oreodon Beds’ (Nos. 521, 522), and in the ‘ Meta- 
mynodon layer’ (No. 524). 

The specific distinctions of the skull region are: Dentition, 2, 1-8, 4, 3. 
(a) Small wpper canines present in milk series, and temporary or absent in 
permanent dentition. (4) Upper premolars - third premolar subtriangular with 
a small but well-defined postero-interna!l cusp (tetartocone), and a short posterior 
crest ; fourth premolar subtriangular with a somewhat feebler tetartocone. 
(c) Upper molars with more or less well-defined internal cingula, especially 
upon the protoloph, ‘ antecrochet’ usually distinct upon first molar and feeble 
or absent upon second and third molars; third molar with ectoloph and meta- 
loph completely confluent. (d@) .Su// rather broad and low ; sagittal crest well- 
defined posteriorly ; occiput of medium height; frontals broad and somewhat 
rugose above postorbital processes; nasals notched laterally and sharply pointed; 
postglenoid and posttympanic processes separate. 


These skulls are small and delicate, about 17 inches in length. 
The general impression one receives is of considerable lateral and 
moderate vertical extension. The premaxillaries are not over- 
hung by the nasals, and are completely separated in the median 
line. Seen from above, the nasals, pointed at the tip, widen sud- 
denly as in Hyrachyus, with which generic type A. mize presents 
many striking resemblances. The skull gradually broadens to a- 
point above and slightly behind the orbits, then contracts into 
the rather broad, low cranium. ‘The premaxillaries are almost in 


contact with the nasals. 
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The younger individual (No. 521) shows all the upper pre- 
molars of the frs¢ sertes in place. The first premolar has a long 
ectoloph and two irregular transverse crests. The second pre- 
molar has two perfect transverse crests. The third premolar has 
two crests which are confluent internally ; it is more triangular in 
form and less progressive than the second premolar. The fourth 
premolar is on the other hand more progressive than the molars, 


Fig. 2. Adult Upper Premolars of the First and Second Series A, Aceratherfum trigo- 
nodum, type (No. 528). B, Aceratherium mite (No. 522). E, Aceratherium platycepha- 
Zum (No. 540). Showing by the internal view the persistence and unchanged form of the two 
‘milk’ teeth, D. 1 and D 2, and the evolution of the postero-internal lobe in the third and 
fourth premolars, P. 3, P. 4. Two-thirds natural size. 


with protoloph and metaloph, an antecrochet and a tubercle at 
the entrance of the median valley. It is somewhat doubtful 
whether the incisors and the canine belong to the first or second 
series. 
Aceratherium occidentale (Ze). 
PLATE! D1. C. 

This classic species is represented by numerous specimens, 

including three fairly well-preserved adult skulls (Nos. 532, 535, 
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537), and one perfect baby skull and jaws (No. 534). It seems 
to occur chiefly above the ‘Metamynodon layer’ in the middle 
and upper divisions of the ‘Oreodon Beds.’ 


The specific distinctions are: Dentition, 3,%, 4:3, 3. (a) Upper canines 
wanting in deciduous and permanent series ; lower canines with crowns of 
medium length, semiprocumbent. (4) Upper premolars: third premolar sub- 
quadrate, with strong tetartocone and posterior crest not quite in contact in 
the unworn condition ; fourth premolar transitional to subquadrate with feebler 
development of tetartocone and posterior crest. (c) Upper molars : internal 
cingula fairly well defined, especially upon protolph ; ‘ antecrochet ’ well devel- 
oped upon first and second molars, and sometimes present upon third molar ; 
third molar with ectoloph and metaloph completely confluent. (d@) S£z// rather 
high and narrow ; nasals long, well developed and slightly notched ; sagittal 
crest flattening out except in posterior region of cranium ; postglenoid and 
posttympanic processes approximated but not actually in contact ; occiput ele- 
vated ; paroccipital processes very long and slender. 


Fig. 3. Adult Upper Dentition of C, Aceratherium occidentale (Leidy) (No. 535), and of 
D, Aceratherium platy-ephalum, type (No. 545). One-half natural size. 


The immature skull (No. 534) is doubtfully referred to this 
species. In contrast with the young 4. m¢e it exhibits a feeble 
pair of upper incisors, and no trace of the upper canines. The 
four deciduous premolars are the only grinding teeth present ; 
they are all completely molariform, with two complete crests, 
except D. P. 1, which exhibits a strong postero-internal cusp and 
a very feeble posterior crest. There is a ‘crista’ upon D., P. 2. 
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Aceratherium platycephalum, sp. nov. 
. PLATE II, Z. 

The type of this species is a skull and lower jaw (No. 545) 
from the coarse sandstones or lower section of the * Protoceras 
Beds,’ on the same level with A. ¢ridacty/um. Belonging to the 
same species is a perfect set of upper premolars and molars of 
the right side (No. 540). 

The specific distinctions are as follows : Dentition, £8, 45,2. (a) Third and 
fourth wpper premolars with prominent postero-internal cusps (tetartocones) 
which when unworn are quite separate from the delicate posterior crests ; third 
premolar quadrate ; fourth premolar subquadrate. (4) Internal cingula upon 
true upper molars wanting ; first molar exhibits an * antecrochet’ ; third molar 
exhibits a depression on the posterior face at the junction of the ectoloph and 
metaloph. (c) Large procumbent lower canines, with a small median pair of 
incisors. (d@) Sud/ flattened, obtuse nasals, slight postglenoid-posttympanic 


contact ; broad, low occiput ; sagittal crest wanting and represented merely by 
two low, divergent /ézea aspera about one inch apart. 


Both specimens (Nos. 545, 540) belong to a large animal. The 
skull is about 25 inches in length, and is wholly different in its 
proportions from that of the con- 
temporary Ad. ¢7dactylum, which 
is of the high narrow type, and 
about 20 inches in length. The 
prominent bosses above the post- 
orbital processes, the short obtuse 
nasals, the very large horizontal 

lower incisors, or canines, the flat- 
Fig. 4. Second and third upper molars 


of Aceratherium simplicidens Cope, tened upper surface of the cra- 
type. One-half natural size. 


nium, are all characters which 
immediately distinguish this type. The proportions of the skull 
suggest that this species may have succeeded the A. mrte Cope. 

The last upper molar is somewhat similar in form to that of 
A. simplicidens Cope. 


Aceratherium tridactylum Oséorvw.' 
PLATE II, £, AND PLATE III. 


This species was founded upon the remarkably complete skele- 
ton represented in Plate III. Other remains are a fine skull 


- a 


1 Bull. Am. Mus. Nat, Hist., Vol. V, April 29, 1893, p. 85. 


fe. 
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(No. 541), and many fragmentary portions of the skeleton. 
Found in the coarse sandstones or lower division of the ‘ Proto- 
ceras Beds.’ 


The specific distinctions are : Dentition, ?, 9, 4, 3. (a) The upper premolars 


cannot be clearly defined at present, owing to the adult wear. (4) Internal 
cingula upon wpper molars faintly developed or wanting ; first, second and 
third molars with strong ‘antecrochet.’ (¢) Semiprocumbent lower canines. 
(d) Skull elevated, elongate nasals, broad postglenoid-posttympanic contact, 
high occiput, powerful sagittal crest. 


The following paragraph is from the original description of 
the type specimen :' “ The skeleton measures seven feet nine 
inches in length, and four feet in height to the top of the 
lumbar vertebral spines. There are nineteen dorsal, five lumbar 
and three sacral vertebre. The pelvis is long and rather slender, 
and the limbs are of an intermediate type, heavier than in 4. 
occidentale and much longer than in the Upper Miocene 4. 
fossiger. here are only three digits in the manus, hence the 
name ¢ridacty/um, there being no trace of the fifth digit, which is 
so characteristic of the Lower Miocene Rhinoceroses of America 
and Europe, with the possible exception of 4. me Cope.” 

In the type the nasals are perfectly smooth, but in another 
skull (No. 541) the nasals exhibit a pair of rugosities which at 
once suggest the possession of a pair of horns, and Mr. Hatcher 
has recently shown that this species is followed by another, rela- 
ted to the John Day genus Diceratherium Marsh. The distinc- 
tive features of the skull are the high, narrow occiput, and pow- 
erful sagittal crest, the arching and rugose nasals overhanging 
the premaxillaries, the posterior lateral projections of the zygo- 
matic arches, the widely united postglenoid and posttympanic 
processes. ‘Ihe dentition is characterized by the medum sized 
semiprocumbent lower canines, and by the strong ‘ antecrochet ’ 
upon the upper molars. 


GENERAL FEATURES OF THE LOWER MIOCENE RHINOCEROSES. 
PLATES II anp III. 


From these observations it appears that there was a very rapid 
evolution both in form and in size among the Lower Miocene 


1 Loc. cit. j 
2 American Geologist, May, 1894, p. 360- 
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Rhinoceroses, also that there was considerable variety and a 
number of parallel lines of species. The succession in “me is : 
A. trigonodum, A. mite, A. occidentale, A. tridactylum, and A. 
platycephalum. The relative appearance in time of A. simplict- 
dens Cope and A. pumilum Cope has not been ascertained, nor do 
we understand as yet the phyletic succession of any of these 
species. 

The transformation of the upper premolars is particularly 
interesting : first, in the retention of the D. P. 1 and D. P. 2 as 
permanent teeth, the latter exhibiting fully molariform  trans- 
verse crests ; second, in the more rapid evolution of the third 
premolar than of the fourth premolar. Quite the reverse of this 
is the case in the horses, where the fourth premolar is more pro- 
gressive than the third. 

The discovery of A. ¢tridactylum and of A. platycephalum was 
quite unexpected. The former may connect with Diceratherium 
through the D. proavitum of Hatcher. The latter is an alto- 
gether unique form, as it resembles none of the later Miocene 
types thus far discovered. The distinctive features of the skull 
evolution are well shown in Plate IT. 


Family AMYNODONTID/E S. @& O. 


In this family of aberrant Rhinoceroses are included the genera 
Amynodon, Metamynodon, and possibly Cadurcotherium, a European 
form which presents many analogies to the American Amynodonts. 
The previous family definition given by Osborn may now be 
amended as follows : 


Large upper and lower canines. Upper and lower incisors reduced in number, 
and of a uniformly small size. Premolar series in both jaws greatly reduced. 
Last upper molar with a complete ectoloph. Skull with a short facial region 
and powerful sagittal crest. Functional digits 4-3. Lunar wedge-shaped 
distally. 


We are now enabled to fully compare these animals with the 
Rhinocerotide, the most striking differences being in the peculiar 
form of the skull, the great canine tusks, and the four functional 
toes in front. Very numerous minor differences run throughout 
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the dentition and skeleton, and indicate ancient divergence from 
the Rhinoceros stem. 


Restoration —The most complete individual, which we refer to 
M. plantfrons, gives us all the proportions of the body. The 
adult was about 9% feet long and 4'4 feet high at the shoulders, 
with a low, compactly built body, muscular limbs and deep chest. 
The vertebral spines were not elevated. Thus the general appear- 
ance of the animal, with its low, broad skull, widely spreading 
zygomatic arches and tusks, was widely different from the con- 
temporary Aceratherium with its light build, feeble canine tusks 
and high, narrow skull. 


Metamynodon planifrons §. & O. 


All the specimens in the collection (Nos. 546-554) are provi- 
sionally referred to this species. ‘The variations in size and 
dental formule do not afford the basis for specific separation from 
the type at present. 

The material collected in 1892 embraces remains of nine indi- 
viduals, as follows: A, from AZetamynodon stratum: No. 546, 
greater part of skeleton, fragments of skull, lower jaw complete, 
lacking pelvis and lumbars; No. 547, skull ; No. 549, lower jaw ; 
No. 550, lower jaw of young individual, with milk teeth ; No. 
551, jaws of young individual ; No. 552, fragmentary lower jaw ; 
No. 553, complete lower jaw. &, from Upper Oreodon stratum: 
No. 548, fore limb; No. 696, lower jaw. 


SKULL AND LOWER JAws. 


The osteology of the skull has already been fully described; 
the lower jaws are long and not very deep ; the condyle is elevated, 
with great transverse and slight antero-posterior section, ‘The 
coronoid is slender ; the border of the angle is thickened as in 
Rhinoceros. Vhe symphysis is long and horizontal with a single 
mental foramen. 

Dentition.—The dental formula as given by Scott and Osborn 
requires modification, as there is evidence that the number of 
incisors is less than stated by them. In skull No. 555 there are 
three upper incisors upon one side and two upon the other. Of 


[July, 1894.] L4 
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the lower jaws, Nos. 551 and 546 present two incisors upon each 
side, while No. 555 has but a single incisor upon each side. There 
are three upper premolars and two lower premolars as a number 
constant in all the specimens. ‘The dental formula should there- 
fore be written I. 3%, C. 4, Pm. 3, M. 3. The zacisors are sub- 
functional, being better developed than appeared in the Harvard 
College type skull. The most exceptional feature is the large 
canine tusks, which are 3% inches in length in the lower jaw, 
and 2 inches in length in the upper jaw. The lower canines are 
strongly recurved, trihedral in section, with posterior faces worn 
flat by close friction with the anterior faces of the upper canines. 
Both pairs of tusks diverge, and are outwardly curved like those 
of the wild boar. The premolars are characterized by extreme 
reduction in size, the antero-posterior diameter of the entire 
premolar series being less than that of the second true molar. 
They also show a limited assumption of the molar pattern, as has 
been already pointed -out. The wpfer molars are distinguished 
by the flattened external face of the ectoloph, which in M. 3 is 
carried well beyond the metaloph, a feature which is very rare in 
the true Rhinoceroses. ‘There is a trace of the ‘crista’ in M, 2 
in one specimen (No. 547.) There is no internal cingulum, and 
the transverse crests are devoid of either the crochet or antecrochet. 

The /ower molars are remarkable for their extremely high, 
elongate and laterally compressed crowns, which exhibit a ten- 
dency to a prismatic or hypsodont structure. ‘The anterior crest 
is strongly and sharply incurved. In the molars of Nos. 550, 
555, 546 a prominent tubercle appears at the entrance of the 
posterior valley. ‘The third molar has only two lobes, as in the 
true Rhinoceroses. 

THE SKELETON. 

Vertebre.—TVhe following description refers exclusively to No. 
546, unless otherwise specified. The atlas indicates powerful 
transverse processes ; the suboccipital foramen perforates the 
anterior part of the arch. ‘The axis is rather elongate, and exhibits 
an obtuse odontoid process. ‘The remaining cervicals have 
strongly opisthoccelous centra,with oval faces,the greatest diameter 
being transverse ; the zygapophyses are large and slightly oblique ; 
the neural spines are not preserved ; the seventh cervical is im- 
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perforate, and its centrum shows a facet for the first rib. Fifteen 
dorsals are preserved. ‘The first dorsal has a broad descending 
lamella from the transverse process with a facet for the tuber- 
culum of the first rib; the capitulum of the first rib articulates 
at the anterior base of the process. ‘The succeeding dorsals lack 
the lamella; the adjacent facets for the capitulum of the rib 
become confluent between the third and fourth dorsals; the capit- 
ulum is supported on adjacent facets between each pair of vertebra 
as far back as the 15th dorsal. The tubercular facet is also ex- 
hibited upon the rs5th dorsal, the last one completely preserved. 
The zygapophyses are very small, and are horizontal in position 
from the first to the rith dorsal, when they begin to take an 
oblique position; in the 15th they are considerably rounded and 
obliquely placed. The dorsal spines are not very elevated in the 
mid-dorsal region, and they sink rapidly towards the posterior 
end of the series ; they have a trihedral section ; they are keeled 
anteriorly, and deeply excavated posteriorly from D. 3 to D. 12, 
where the upper portion of the spine assumes the broad flattened 
form characteristic of the lumbars. No vertebra are preserved 
behind the 15th dorsal except five of the caudals. 


Ribs.—Fourteen ribs of the right and six of the left side are 
preserved, indicating that there was a deep, rather narrow chest. 
The first rib has an oval section above and 1s flattened below. 
The 2d to the 7th ribs have flattened shafts ; the ribs from the 
8th to the 14th pass from a trihedral to a rounded section. From 
the length of the ribs it is estimated that the depth of the chest 
was about 35 inches. 

Scapula.—Of the scapula only the lower portion is preserved. 
It exhibits a shallow glenoid fossa, a low rugose corocoid process. 


Humerus.—The humerus is massive, with prominent greater 
and lesser tuberosities, a rugose deltoid crest slightly retroverted | 
but not hooked, extending half-way down the shaft. The ect- 
epicondyle is very prominent, and there is a supratrochlear fora- 
men. The internal condyle is perfectly flat. The relative measure- 
ments of the humerus and the radius are 16 in. to 13 in. 


Radius —The radius has a characteristic pit on its front face 
just above the insertion of the brachialis anticus ; the shaft is 
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flattened, and distally presents a very strongly concavo-convex 
face for the scaphoid, and slightly concave face for the lunar. 


Uina.—The ulna has a short olecranon, a trihedral shaft and a 
prominent rugosity on the median external face ; distally there 
is a deep groove upon the anterior face for the passage of the 
extensor tendon ; it rests partly upon the lunar as well as upon 
the cuneiform. 

The pe/vis is wanting. 


Hind Limbs—The hind limbs are characterized by the great 
length of the femur in proportion to the tibia—the ratio being 
femur, 1g inches; tibia, 11 inches. The head of the femur has 
a large pit for the “gamentum teres, a prominent rugose great 
trochanter which does not rise above the head ; a shallow digital 
fossa ; the lesser and third trochanters are low and placed well 
down upon the shaft; the rotular groove faces obliquely down- 
wards, indicating that the knee was carried well up ; the external 
and internal tuberosities are equal; the external condyle is the 
largest. The “dca has a double spine, a broad cnemial crest, 
which exhibits a deep median superior depression ; the internal 
malleolus is not prominent, and the astragalar trochlear, as in 
Aphelops, is shallow. The fidu/a is complete although reduced, 
with an expanded distal extremity ; the shaft is trihedral in sec- 
tion and not laterally compressed. 


Manus.—Vhe manus exhibits the articulations and _ relations 
invariably associated with tetradactylism, viz.: the lunar is wedge- 
shaped distally, and is supported equally upon the magnum and 
unciform instead of mainly upon the unciform, as in the Rhinoc- 
eros and in tridactyl types generally. ‘The bones of the proximal 
row are in other respects similar to those in RAineceros. ‘Vhe 
distal row shows a small trapezium ; the second digit being sup- 
ported by the trapezoid and abutting against the magnum ; the 
third and fourth digits articulate with the magnum and unciform 
in the usual manner, and the fifth is well developed, as indicated 
by a broad horizontal unciform facet. ‘The larger specimen (No. 
548) from the “upper Oreodon stratum” exhibits a third digit 
and a large fifth digit fully as functional as in 77/anotherium, and 
more strongly developed than in the Tapir, 
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Pes.—The pes is remarkable especially for the form of the tuber 
calcis, which is elongate, flattened, expanded distally, and has its 
long axis placed nearly transversely instead of antero-posteriorly. 
The cuboid has a larger astragalar than calcaneal facet, while the 
astragalus itself is very short. The middle metapodial abuts 
against the cuboid. As a whole the pes is very short. 

In addition to the points above noted, J/etamynodon is distin- 
guished from the modern Rhinoceros by a lesser development of 
the humeral tuberosity and of the third femoral trochanter, by 
the elongated neck for the head of the femur, and by the short- 
ness of the astragalus. Upon the whole, however, it is much 
more advanced and specialized in the direction of the modern 
Rhinoceros type than the contemporary Aceratherium occidentale. 


Family EQUID. 
Subfamily ANCHITHERIIN. 


CHARACTERS OF THE LOWER MIOCENE SPECIES OF HORSES. 


The typical form, Mesohippus bairdii, extends apparently un- 
modified in form and very slightly increasing in size from the 
lowest to the highest beds, while just above the Oreodon strata a 
distinct and much larger form appears, and in the highest strata 
(Protoceras Beds) a second larger type appears transitional to the 
John Day Anchitherium. We thus observe the persistence of 
primitive species of Horses contemporary with divergent progresstve 
species as a characteristic of the evolution of the Horses. This is 
in accord with the previous observations of Marsh, confirmed by 
Scott and Osborn, that a form ? Anchitherium parvulus, which is 
very slightly removed in dental characters from J/esohippus, occurs 
even in the top of the Miocene (Loup Fork) ;' also with Scott's 
recent observations upon the polyphyletic series of the upper 
Miocene (Deep River) Horses of North America. 


Mesohippus bairdii (Zed). 
This well-known species is represented by remains of sixteen 
individuals—Nos. 664- 677, 712, 713—C hiefly from the * Oreodon * 


i See Scott and rognaee Bull. Mus. Comp. . Zoi! 890, p. 89. 
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and ‘Metamynodon’”’ strata, including all parts of the skeleton 
and of the dentition excepting the incisor teeth. Among the 
most valuable specimens for morphological study is the nearly 
complete skeleton of a young individual, No. 685. 


INCERTZ SEDIS. 
? Mesohippus longipes, sp. nov. 


The type of this species is a complete hind limb (No. 684), 
found just above the ‘ nodular layer’ in the sandstones and clays 
of the upper ‘ Oreodon beds.’ 

It presents certain points of likeness with the hind limb of 
fyracodon nebrascense, as well as with that of the AZzohippus 
annectens, recently described by Scott from the * Deep River Beds’ 
of Montana, which lie at the base of the Loup Fork or Upper 
Miocene.’ In other words, if really a Horse it is a much larger 
and more modernized type than the J/. datrai, The animal 
stood about 31 inches high at the hip, while JZ. daira stood 21 
inches high. 

The pelvis is similar to that of MZ. dairdit, so far as we can 
determine from the small portion preserved. ‘The femur has a 
deep pit for the 7gamentum teres ; the great trochanter is missing ; 
the third trochanter is placed higher upon the shaft than the 
second. The tibia has a greatly elevated cnemial crest. The 
fibula is reduced to a continuous extremely slender shaft closely 
applied to the side of the tibia. The calcaneum has a long tuber 
calcis, and displays a small fibular facet; the ectal superior 
calcaneo-astragalar facet is separate, while the ental and inferior 
facets are continuous, thus differing widely from the separate 
facets of WZ. bairdi7, and resembling those of A. nebrascense. On 
the other hand the astragalo-tibial grooves of the ankle joint are 
much sharper than in any known species of //yracodon and 
resemble those of the Horses. The cuboid articulates with the 
astragalus by a very narrow facet as in both the Horses and 
Hyracodons. The navicular displays a deep postero-external 
facet for the cuboid. ‘The ectocuneiform is very deep with an 


1*'The Mammalia of the Deep River Beds,’ Trans, Am, Phil. Soc., Vol. XVII, May, 1804, 
p. 8 


. 
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external facet for metatarsal IV. The mesocuneiform is short. 
The entocuneiform has a small navicular facet. 

The toes spread distally ; the lateral pair are relatively larger 
and more oval in section than in M. bairdii. The proximal 
phalanges are much longer relatively than in the typical Horses. 
Altogether it is very doubtful where this animal belongs. It is 
widely distinct from both the known lower Miocene Horses and 
Hyracodons. 


The specific characters are: (a) Metatarsals 3, long and slender, slightly 
spreading distally. (4) Sustentacular and inferior calcaneo-astragalar facets 
continuous. (c) Astragalo-tibial grooves sharp. (d@) Fibula complete, but 
greatly reduced and closely applied to tibia. 


Suborder ARTIODACTYLA. 


Family OREODONTID.. 


An unusually fine series of skulls of the Oreodonts from all 
levels of the White River formation enables us to add something 
to the knowledge of the vertical distribution of the species. It 
has been stated at various times that remains of Oreodonts occur 
in the lower Titanotherium Beds, but careful search in the region 
explored by our party, viz.: the divide between the White and 
Cheyenne Rivers, has failed to bring to light a single specimen 
of the group from these underlying strata. All the specimens in 
our collection were found in the Oreodon and Protoceras Beds, 
or middle and upper divisions. - 


Oreodon culbertsonii Ze/dy. 


Remains of this species are exceedingly abundant in the lower 
“nodular layer’ of the ‘Oreodon Beds’; it is from their relative 
abundance in this stratum that this primary division of the White 
River sediments takes its name. The typical nodular layer, in 
which their remains are especially numerous, lies within fifteen 
or twenty feet of the top of the Titanotherium strata, and it is not 
an unfrequent occurrence to find them also in the clays immedi- 
ately overlying the Titanotherium Beds; in fact it is highly 
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probable that the species has been found in the extreme upper- 
most layers of the ‘Titanotherium Bed proper. 

So far as our collection shows, the vertical range of O. caudbert- 
sontt does not exceed thirty feet, extending from the top of the 
Titanotherium Beds, upwards some distance above the lower 
nodular or ‘red layer.’ It is probable, however, that more exten- 
sive collections will increase this limit considerably both above 
and below. 

The principal characters of this species are seen in the very 
small, uninflated tympanic bulle, the form of the paroccipital 
processes, and the presence of a distinct and separate foramen 
rotundum. In the absence of any accurate description of this 
region of the skull, it is here treated in some detail for purposes 
of comparison with later types. The specimen described and 
figured is No. 595. ‘The bulle are small and rugged in contra- 
distinction to the large, smooth, rounded form found in the later 
species. ‘The paroccipital processes are rather elongated, more 
or less triangular in section, especially at the base, and connected 
with the posterior portion of the bulla by prominent ridges. At 
the base of the paroccipital process, on the side looking towards 
the postglenoid, are seen two fossz, separated from each other by 
a well-marked lamina of bone extending out from the paroccipital; 
in the anterior of these fossz is found the point of articulation 
of the tympanohyal element of the hyoid arch, while in the 
posterior fossa is seen the external opening of the stylomastoid 
foramen. 

At the posterior termination of the pterygoid plate of the 
sphenoid, and immediately in advance of the bulla, is situated the 
Soramen ovale, while upon the outer side of the root of the ptery- 
goid, in advance of, and a little internal to the foramen ovale, is 
seen another distinct, though smaller, foramen, which is in all 
probability the foramen rotundum. In front of this again come 
the large sphenoidal fissure and the optie foramen. 


Oreodon gracilis Lei/y. 
This species, of which there are a number of skulls in our col- 
lection, has practically the same vertical distribution as O. cué- 
bertsonit. It is readily distinguished by its smaller size, by the 
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Fig. 5. Evolution of the Basi-occipital Region in Oreodon. C, ¢ reodon bullatus (No. 6:1). 
D. Eporeodon major (No. 1038). A, Oreodon culbertsonit (No. 595). By, Oreodon gracilis 
(No. 596). Natural size. 
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somewhat greater inflation of the bulla, and by the less distinct 
double fossa at the base of the paroccipital. It has, however, a 
distinct and relatively large foramen rotundum. Fig. 5 & (No. 


596). 
Oreodon bullatus Zed. 


There is a single skull of this species in our collection (No. 
611) which was obtained from the second ‘ nodular layer,’ from 
seventy-five to a hundred feet above the ‘red layer’ of the 
‘Oreodon Bed.’ It is a matter of much interest to note that the 
bullee are much more inflated than in either O. cu/bertsonii or O. 
gracilis, They are, moreover, extended backwards and are largely 
in contact with the paroccipitals, which are, however, not flattened 
from before backwards to any appreciable extent. ‘The posterior 
fossa at the base of the paroccipital is but faintly represented, 
the anterior being large and distinct. 

The foramen rotundum is represented by two very minute ves- 
tigial foramine at the sides of the pterygoid plate, between the 
sphenoidal fissure and the ‘foramen ovale.’ It is more than 
probable that these will be found wanting in many specimens of 
this species. In our specimen they certainly could not have been 
functional, and there can be little doubt that the superior maxil- 
lary nerve made its exit through the sphenoidal fissure. The 
foramen rotundum therefore may be said to be practically absent. 


Eporeodon major (Levy). 


In the overlying Protoceras Beds Oreodons are very numerous. 
They are found principally in a nodular layer just as in the lower 
beds. So far as our collection shows, all the species of this upper 
horizon exhibit greatly inflated bulla (see No. 1038); the par- 
occipital is flattened at its base and applied closely to the bulle ; 
there is no posterior fossa at the base of the paroccipital, and the 
foramen rotundum is entirely wanting. ‘The crowns of the teeth 
are more elongated, and the species are slightly larger. 

It is stated by Scott’ upon the authority of Marsh, that in the 
Oreodons from the John Day horizon the thumb is absent and 


! Morpholog. Jahrbuch, Vol. XVI, p: 330: 
2* Notice of New Tertiary Mammals,’ Amer. Jour, Sci., Vol. LX, p. 230-250. 
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that the bulle are inflated. This character of the absence of the 
thumb is regarded by Scott as sufficient ground for the separation 
of these species into a distinct genus (forcodon). He does not 
apparently regard the species with the inflated bulle from the 
White River formation as belonging to this genus, and criticises 
Marsh for proposing the genus upon the ground of the inflation 
of the bullza. He remarks further that the forms with the large 
bulle occur together with those of the uninflated bulle in the 
same strata. This is not borne out by our observations. As 
regards the presence or absence of the thumb in the species from 
the Protoceras Beds very little is known at present, but it is a 
fact, abundantly demonstrated by our collection, that the greatly 
inflated bulla type, with flattened paroccipitals and lacking the 
foramen rotundum, comes only from the upper or Protoceras Beds. 
In alike manner those species in which the bulle are little or not 
at all inflated, the paroccipitals are not flattened and the foramen 
rotundum is present, are confined to the lower part of the Oreodon 
Beds. The single example of the transitional form, O. dud/atus, 
has a position exactly intermediate, in respect to its vertical 
distribution. These facts are significant, and seem to demonstrate 
very conclusively that the range in time corresponds with the 
evolution of the bulla. 


Family ANTHRACOTHERIIDE. 


The expedition was fortunate in securing a number of specimens 
of Hyopotamus, including several more or less complete skulls 
and lower jaws, and of still greater interest the first remains of 
Anthracotherium found in this country, proving that the Anthra- 
cotheriidz were represented by both the characteristic European 
genera. 


Hyopotamus americanus /evcy. 


This species, which has hitherto been known only from isolated 
teeth, is represented by the anterior portion of the skull (No. 575) 
and other remains. The molar teeth agree precisely with Leidy’s 
type, and enable us to characterize this species more fully. It is 
of precisely the same size as the //. velaunus from Ronzon, as 
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figured by Filhol. It also resembles this European species closely 
in the greater elongated, narrow muzzle, but differs from it in the 
absence of the first superior premolar. The skull, so far as 
preserved, does not present any further differences. 

The locality is the ‘Metamynodon stratum,’ in which the 
remains of several individuals were found. Among them is a 
series of three upper molars (No. 576) which are of considerably 
larger size; also some lower jaws with milk teeth. 


ay 


Un 


a 


Fig, 6. Palatal Views of Skulls of Anthracotheres. A, //yofotamus americanus Leidy 
(No. 575). B, Hyoepfotamus brachyrhynchus, type (No. 582). C, Anthracotherium curtum. 
One-fourth natural size. 


Hyopotamus brachyrhynchus, sp. noy. 
The type of this species is a skull (No. 582) from the overly- 
ing Protoceras Beds ; it is well distinguished by the shortness of 
the muzzle, as the specific name indicates. The interval between 


a 
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the base of the canine and the second premolar is but one-half 
as great as in H/. americanus. There is also a well-developed 
bifanged first premolar. 


METAMYNODON BEDs. | PROTOCERAS BEDs. 
HT, americanus. H. brachyrhynchus. 

1.3, C.4, P.2, M.2. Muzzle elonga- I.-, C.1, P.4,M.8. Muzzle short, 
ted, C. to P.2=7omm. Second upper | C. toP.2=36mm. Second upper pre- 
premolar with feeble internal cingu- | molar with strong internal cingulum. 
lum. | Molar cingula and styles strongly 

| } gly 
developed. 


The type skull of A. drachvrhynchus is shorter than that re- 
ferred to H. americanus, but otherwise is of the same proportions. 
The principal characters are as follows : Orbits open posteriorly ; 
a sagittal crest ; occiput compressed laterally, as in 4/7. aymardi ; 
paroccipital process prominent and separated from the post- 
glenoid by the tubular portion of the tympanic. The tympanic 
bulle are well inflated as in the Peccary, but are lower, more 


rounded, and more elongated antero-posteriorly. 


Fig. 7. Superior Dentition of Axthracotherium? curtum Marsh. 
Two-thirds natural size. 


Anthracotherium curtum J/ars/. 


The specimen referred to this species is part of a skull (No. 
1039) containing the canine, and the complete premolar-molar 
series of the left side, and the fourth premolar and three molars 
of the right side. In size it resembles the smaller European 
species. There is absolutely no diastema. 

Upper dentition.—The canine is vertically placed and more triangular in 
form than in the European species, and exhibits a sharply worn anterior face. 
Pm. 1 is missing ; it is single-fanged. Pm. 2 has traces of the cingulum at the 
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outer angles and upon the inner face. In Pm. 3 these features are strength- 
ened, and this tooth exhibits a postero-internal shelf. Pm. 4 has a well-devel- 
oped internal cusp (deuterocone) surrounded by a basal cingulum ; the proto- 
cone is subcrescentic. The molars exhibit rather low obtuse cusps of crescentic 
form, with the characteristic protoconule ; the parastyle and mesostyle are low 
and obtuse ; the metastyle is rudimentary or incipient except in M. 3; the 
internal cingulum is not very prominent. In general these teeth are of the low 
selenodont type found in the European forms. 


The locality is the * Metamynodon stratum’ of the Oreodon 
3eds. The description of this specimen was completed when a 
communication was published by Professor Marsh’ of a new 
species, Heptacodon curtus, founded upon a single molar tooth, 
and said to be * 
H. curtus is slightly smaller than the specimen here described. 
The author does not recognize the relationship to Anthraco- 


‘apparently allied to //yopotamus.” The type of 


therium. 


Anthracotherium karense, sp. noy. 


This is a larger form from the Protoceras Beds, and is repre- 
sented by the last two upper molars of the left side (No. 1o4o). 
It is well distinguished by the very strong development of the 


Fig. 8. First and Second Upper Molars of A xthracotherium harense, type 
Natural size. 


mesostyle upon M.2 and M.3, and by the prominent metastyle 
upon M., 3 


« 


The molars are of larger size than in A, occidentale, 
the cusps are more elevated and more sharply crescentic, the in- 


1* A New Miocene Mammal,’ Am, Jour. Sce., May, 1894, p. 400. 
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ternal cingulum is also much more prominent. In general these 
teeth approach more nearly the Hyopotamus type, excepting 
of course in the form of the mesostyle. 

This species is named after one of the prominent peaks in the 
Black Hills—/nyan Kara. 


METAMYNODON BEDs. PROTOCERAS BEDs. 
A. occidentale. A. karense. 
C.1, P.4, M.2. Molars with low Formula unknown. Cusps of molars 
cusps semibunodont. Feeble meta- | elevated and crescentic. Mesostyle 


style on M.3. Internal cingulum not | a prominent crested spur. Metastyle 


prominent. A/easurements- M.2-3, very prominent in M.3. JZeasure- 
40mm. Width M.3, 23 mm. | ments: M.2-3, 54mm. Width, M. 3, 
27 mm. 


Order CREODONTA. 


Family HY A NODONTID. 


Hyznodon paucidens, sp. nov. 


This species is based upon an unusually perfect skull and lower 
jaw. The most striking characters in which it differs from all 
other Hyznodons hitherto discovered, is the absence of the first 
premolar in the upper jaw. The dental formula therefore is I. 3 
C1, Pm.?, M.%, instead of 1.3,C.4, Pm.4, M3, as it is in all other 
species of this genus so far known. It has generally been the 
practice among paleontologists to regard a character of this 
importance as of generic value, and there are doubtless few who 
would hesitate to propose a new genus for its reception, but the 
skull in every other respect is so very like that of the other species 
of Hyenodon that it is deemed inadvisable to pursue such a course. 

Careful examination shows that the absence of this tooth is not 
an accidental variation. In the first place the space which the 
first premolar should occupy is relatively shorter than in the 
nearest ally, 7. crucians, being only to mm.,whereas in /7. crucians 
itis 15mm. ‘The entire length of the tooth line measuring from 
the posterior border of the upper canine to the posterior border 
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of the last molar is 80mm. in A. crucians, and 7omm. in A, pau- 
cidens. ‘The third premolars in both the upper and lower jaws 
have a more oblique position, and the teeth are more crowded 
than in A. cructans. ‘The skull is slightly smaller, the muzzle 
narrower and the canines longer and more robust than in JZ. 
crucians. ‘Yhe palatal region agrees very closely with that of 
H.. crucians in haying the palatines in contact throughout their 
entire length, and the pterygoid plates of the alisphenoid separate 
in the median line. In this respect both species differ markedly 
from the species described by Scott,’ /7. leptocephalus, in which 
the pterygoid plates are in contact for a long distance. The 
interorbital constriction in the skull of 7. pawcidens is placed at 
the fronto-parietal suture, where the two diverging branches of 
the sagittal crest meet, as in the larger species 4. horridus and 
H!. cruentus. \n H. cructans both are situated in advance of the 
interorbital constriction. 

A synopsis of the American species of the genus may now be 
given as follows > 
I. Superior Premolars 4. 


A. Posterior nares opening between posterior part of palatines ; ptery- 
goid plates of alisphenoid not in contact below. 


a. Cranial constriction in advance of fronto-parietal 
Stiture. OF SUPE a eek ict ee ee eee Hf. crucians. 


4. Cranial constriction at fronto-parietal suture. 


aa. Vace very deep ; an external buttress on 


anterior lobe of last lower molar....//. hoerridus. 

6b. Face shallower ; buttress absent....... Hf. cruentus. 

Il. Superior Premorars Fr os nok cite paid eae ene ee H, paucidens. 
B. Palatines in contact throughout ; pterygoid plates 

of alisphenoids meeting below.............-. H. leptocephalus. 


Hyznodon crucians Zev/’y. 


A tolerably well-preserved skull of this species is represented 
in the collection, together with some few fragments of the skele- 
ton. ‘The skull is already well known, and does not call for any 
further mention. <A fragment of the atlas shows that the trans- 
verse processes are pierced by the vertebral canal quite in the 
ordinary way. ‘Two lumbar vertebrae exhibit the usual characters 


1 Journal Acad. Nat. Sci, Philad., Ser. 2, Vol. IX, No. 2. 
2 See Scott, Journal Acad. Nat. Sci., Vol. IX, p. 175. 
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of the Creodonts in the complex mode of articulation of their 
zygapophyses. Their centra are strongly keeled below, and there 
are small though distinct anapophyses present. A fragment of 
the pelvis, including a part of the acetabulum and the ilium, is 
interesting as showing the relatively prominent tubercle for the 
origin of the rectus femoris, as well as the absence of the pubic 
spine. The ilium is apparently little expanded, and there is a 
distinct cotyloid notch. ‘The proximal end of the femur shows 
a well rounded globular head, placed upon a constricted and 
rather elongated neck ; the head is marked by a distinct pit for 
the jvamentum teres. ‘Vhe digital fossa is of moderate size, and 
there is a small though distinct third trochanter. Only the shaft 
of the tibia is preserved, which indicates a moderately stout bone 
with considerable lateral compression and a prominent cnemial 
crest, as in the dog. A fragment of the shaft of the fibula 
shows that it was much reduced in size, and was slender and 
delicate. The caleaneum has a moderately elongated tuber ; a 
large facet for the fibula, a prominent external tubercle, and a 
very oblique facet for the cuboid. 


Tue MILK DENTITION OF HYANODON. 


A rather complete lower jaw of a young Hyzenodon, pertain- 
ing to a small species (presumably A. crucrans) contained in the 
collection, renders it possible to give a description of the milk 
dentition of the inferior series. Filhol has described’ the infe- 
rior milk dentition of Wyenodon cayluxi, and considered the im- 
portant fact of their supposed relationship with the Marsupials. 
Our specimen is more complete than Filhol’s, and includes the 
canines and incisors in addition to the molars and premolars. 
The roots of two incisors upon the left side are preserved in 
position, which, together with an alveolus for the third tooth, 
enables me to state that there were three incisors upon each 
side. Just as in the permanent dentition, the second or median 
incisor is crowded back out of position ; their crowns are miss- 
ing. The canines are small, much curved and sharp pointed, 
very much as they are in the dog. ‘The root is compressed later- 


1 * Mammifeéres Fossiles des Phosphorites,’ Paris, 1877. 


[August, 1894.) 15 


226 Bulletin American Museum of Natural History. |Vol. VI, 


ally, the enamel is extended down much lower upon the outside 
than upon the inside of the tooth, and there is a faint indication 
of a cingulum well up towards the point upon the inside. 

As regards the milk molars, our specimen shows that the first 
tooth situated behind the canine did not develop a successor, 
and, as in the dog and so many other diphyodonts, is a pers/stent 
milk tooth. Vhe second deciduous molar is missing, having al- 
ready been shed ; a fragment of a root on the left side, however, 
indicates that it had been present. The third milk molar is still 
retained in position, and would have been, judging from the ad- 
vanced state of eruption of the permanent tooth immediately 
beneath, the next one to be discarded. Its general form is like 
that of the corresponding permanent tooth destined to succeed it, 
with some few trifling exceptions ; it is, however, notably smaller 
and weaker in every way. The crown is made up of a principal 
cusp, to which is added in front a very weak and indistinct 
basal cusp, together with a somewhat stronger cusp and cingu- 
lum behind. The fourth deciduous molar is slightly larger than 
the preceding one. Its structure is very similar to the first per- 
manent molar, which lies immediately behind it, with which it 
also agrees very well in size. The crown consists of three cusps, 
the two anterior of which form a rather imperfect though dis- 
tinct pair of sectorial beads; the third cusp is basal and makes 
up the weak heel or talon. Its structure is more complex than 
that of its permanent successor, as is so universally the case 
among the Carnivora. 

It is proper to speak in this connection of the peculiar charac- 
ter of the first lower true molar of the Hyznodonts in general, 
since our specimen seems to throw some light upon this question. 
If the adult, permanent dentition of any of either the European 
or American species of //ywnoden be examined, ‘he small weak 
first lower molar is a very noticeable and constant feature. The 
great disparity in size between it and the tooth immediately in 
advance, as well as the one immediately behind it, is very marked. 
It is, moreover, always much more worn, lighter in color, and has 
all the characteristic marks of a persistent milk tooth. Iam now 
able to state from the condition of wear that 7¢ was protruded early 
with the milk set, and not after the lapse of a considerable period, 
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as is always the case among other diphyodonts. If therefore we 
are to judge of it by its size, date of appearance, as well as its 
general structure, it will be necessary to classify it with the first 
series in the time of its eruption.’ If this be true it points to a 
condition among the ancestors of the Creodonts wherein there 
were five instead of four teeth protruded together. 

This peculiarity of the first lower molar is not confined to 
Hyenodon, but is also seen in Pterodon and many species of Sfy- 
polophus as well, although perhaps not so distinctly. It is perhaps 
another fact suggesting the lneal descent of My@nodon from 
Stypolophus. 


Order CARNIVORA. 


Family NIMRAVIDE. 


Genus Hoplophoneus Cofc. 


This type is represented by two species, the smaller of which, 
Hl. primevus, is the most abundantly represented. Both species 
appear to be confined to the ‘Oreodon Beds.’ Although frag- 
mentary feline remains were also found in the upper ‘ Protoceras 
Beds,’ they cannot be identified with certainty, and it is probable 
that they do not pertain to the Hof/ophoneus type, insamuch as 
they indicate an animal of much larger proportions. 


Hoplophoneus occidentalis /e7y. 


This species is represented in the collection by two individuals, 
in one of which the skull and nearly all the vertebra are preserved, 
and in the other the limbs and vertebre in excellent condition, 
thus rendering it possible to give a complete restoration of the 
animal. 

The chief distinction between the two known White River 
species is found in the superior premolar formula. In /. py7- 
mevus there are three premolars above, whereas in //. occidentalis 
there are onlytwo. ‘There is another very constant and important 


1 See Wortman, *‘ American System of Dentistry,’ p. 500. 
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difference between the two species in the matter of size. A com- 
parative statement of the measurements of some of the more 
important bones brings this fact out very clearly. 


H. occidentalis. H, primevus. 


Tenoth’ of umerus: 3oki2cc~--e 5 ee eee ae eter 200 mm. 170 mm. 
a Wind 332. .%2 o3 eee eee eee 212 163 
7 Radius : <1. sks seco eo ee eee 160 132 
is BOMUE . 02 ccc ects ere nie oe ee 250 195 
iY ibiavre. hice ak eee ere eee 188 160 
os ACTIN. cubs nc eeu go een ee 100 73 


In the numerous specimens of both species in our collection, 
the astragalus shows a remarkably flat trochlea, as in the Creo- 
donts, and the astragalar foramen is present and well developed. 
In the carpus the scaphoid, lunar and centrale are united, but the 
suture between the two first-mentioned bones is always visible 
even in old individuals. 


EXPLANATION OF PLATE II. 


THE LoweR MIOCENE RHINOCEROSES. 


Evolution of the Skull. 


Figures one-eighth natural size. 


£. Aceratherium platycephalum. 
D. Aceratherium tridactylum. 

C. Aceratherium occidentale. 
B. Aceratherium mite. 

A. Aceratherium trigonodum. 


//, Hyrachyus agrarius (from the Middle Eocene, 
Bridger Formation). 
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Article VIII—ON THE AFFINITIES OF LEPTARCTUS 
PRIMUS OF LEIDY. 


By J. L. WorTMAN. 


Up to the present time but very little has been known of thé 
existence of the peculiarly American family Procyonide in any 
deposits older than the very latest Quartenary. Leidy has 
described and figured’ an isolated last upper tooth, from the 
Loup Fork deposits of Nebraska, under the name of Leftarctus 
primus, which has been referred to this family. The Museum 
Expedition of last year into this region was successful in obtain- 
ing additional material, which we provisionally refer to Leidy’s 
species. 


Leptarctus primus Zev. 


The specimen consists of the right ramus of the lower jaw, 
carrying the third and fourth premolars and the canine. The 
condyle is broken away, but the coronoid process and the angle 
are preserved. The specimen is from a young individual in which | 
the last premolar had just cut the gum. The alveoli of all the 
other teeth are present and in a good state of preservation. 

The dental formula is as follows: I. 3, C.;, Pm.5, M.5. The 
incisors are not preserved, but their alveoli indicate that they 
were much crowded, the outside one being placed almost directly 
in front of the canine, and the middle one pushed back consid- 
erably out of position. ‘This series is in marked contrast with 
that of the Raccoon, in which the crowns of the incisors form 
almost a straight line across the jaw, and the middle one is 
crowded backwards to a very slight extent. The canine is pecu- 
liar and differs markedly from that of the Raccoon. It is rather 
robust, very much recurved and grooved by a deep vertical sulcus 
upon its antero-internal face. This sulcus is but faintly indica- 
ted in the Raccoon. ‘lhe postero-external face of the crown is 
marked by a sharp ridge which becomes more prominent near 


1 Extinct Fauna of Dakota. 
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the apex. The first premolar is not preserved, but its alveolus 
indicates that it was a single-rooted tooth, placed behind the 
canine after the intervention of a very short diastema. The 
second premolar is bifanged ; its crown is composed of a prin- 
cipal cusp, to which is added behind a small though very distinct 
second cusp. ‘There is in addition to these cusps a distinct basal 
cingulum, most prominent in the region of the heel. The third 
premolar, like the second, is double rooted ; its crown moreover 
is made up of two cusps, the posterior being almost as large as 
the principal one. These cusps do not stand in the line of the 
long axis of the jaw, but are placed very obliquely to it. The 
heel is not very prominent, but the basal cingulum is well devel- 
oped, both in front and behind. As compared with the Raccoon, 
the second premolar is more complex in that it has two cusps 
instead of one. In the third premolar the posterior cusp is 
much better developed, and placed more obliquely than in the 
corresponding tooth of Procyon; the heel is moreover not so 
broad. 

The first molar is not preserved, but judging from the size of 
its roots it was decidedly the longest tooth of the series. The 
second molar was likewise bifanged but much smaller; it was 
placed close against the base of the coronoid. 

The whole jaw has, relatively, a greater depth than that of the 
Raccoon, and is remarkably straight upon its lower border, 
whereas in the recent genus it 1s considerably curved. ‘The con- 
dyle is not preserved, and the angle is somewhat damaged, but it 
was apparently not so strongly inflected as in the Raccoon. ‘The 
masseteric fossa is deep and prominent, and the coronoid is high 
and broad. ‘The inferior dental canal is placed higher than it is 
in the Raccoon, being slightly above the tooth line. The sym- 
physis is relatively deeper and more robust than in Procyon, and 
the chin is heavier and more abruptly rounded. 

The jaw of Leptarctus differs from that of Cercoleptes in the 
following characters: the coronoid is broader and of less ver- 
tical extent; the condyle is not placed so high; the angle is 
elevated above the lower border of the ramus, which is straight 
and not concave as it is in Cercoleptes. In the depth of the 
symphysis and abrupt rounding of the chin the two genera are 
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similar. Cercoleptes, moreover, has a moderately deep groove 
upon the antero-internal face of the canine, but differs from that 
of Leptarctus in having an external groove as well. Cercoleptes 
again resembles Leftarctus in having only three premolars in the 
lower jaw ; the middle one, however, has only a single cusp upon 
the crown, whereas Lepfarctus has two. 

As compared with Bassaricyon,' the jaw is more robust, shorter 
and deeper, with a more prominent chin. ‘The two genera differ 
again in the number of premolars. 

Altogether, Zepfarctus appears to offer a number of transitional 
characters between the more typical Procyonide and the aberrant 
Cercoleptes. This is especially to be seen in the proportions of 
the jaw, the reduction of the number of premolars, the reduc- 
tion in size of the last molar, as well as the depth of the man- 
dibular symphysis. 


1See J. A. Allen’s paper, Proc. Phil. Acad., 1876, p. 21. 


Article IX.—CRANIAL VARIATIONS IN NEOTOMA 
MICROPUS DUE TO GROWTH AND INDIVIDUAL 
DIFFERENTIATION. 


By, |. AL AtLEN. 
PLATE IV. 


In view of the stress naturally, and very properly, laid upon 
the importance of cranial characters in the discrimination of 
species in groups of closely-allied forms, it seems desirable to 
ascertain the character and amount of change in not only the 
general form of the skull but in the form of its separate bones 
due to growth, and also to determine the amount and kind of 
individual variation that may be expected to occur in skulls 
unquestionably of the same species. Having of late had occasion 
to examine a large amount of material relating to the genus 
Neotoma, the subject has been forcibly brought to my attention, 
and some of the results of a careful examination of a large series 
of skulls pertaining to several species of this genus are here 
presented. No attempt is made to treat the subject exhaustively, 
only a few special points being here presented. 

As is well known to all experienced workers in mammaiogy, 
the general contour of the brain-case, the relative size and form 
of individual bones, notably the interparietal, and the condition 
of: the supraorbital and other ridges for muscular attachment, 
alter materially after the animal reaches sexual maturity; the 
deposition of osseus matter, the closing of sutures, the building 
out of crests and rugosities continuing throughout life, so that a 
skull of a very old animal may differ notably from that of an indi- 
vidual of the same species in middle life, and this latter from one 
just reaching sexual maturity. 

The Museum has at present a large series of specimens of 
Neotoma micropus Baird, including ages ranging from nursling 
young to very old adults. They are mainly from three localities 
in the eastern coast district of Texas, namely, Brownsville, Corpus 
Christi, and Rockport. In order to avoid any complications that 
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might arise through geographic variation, only the specimens from 
Rockport and Corpus Christi—localities less than twenty-five 


miles apart, and similar in physical conditions—are here consid- 


ered. ‘There is not the slightest reason for questioning their con- 
specific relationship. ‘The series selected to illustrate variations 
due to age are, with one exception, from Rockport ; those figured 
to show individual variation are all from Corpus Christi. 


VARIATIONS DUE TO AGE. 


General Contour.—The variation in the general form of the 
skull resulting from growth is due mainly to the lengthening of 
the several skull segments without a corresponding relative in- 
crease in the breadth of the skull. Hence in the young skull, in 
comparison with an adult skull of the same species, the brain- 
case is disproportionately large in comparison with the anteor- 
bital and basal portions of the skull. This is well shown in 
Plate IV, and in the subjoined table of measurements of three 


MEASUREMENTS AND RATIOS SHOWING CRANIAL VARIATIONS DUE TO AGE 


IN Neotoma micropus. 


No. 


Cheese af 

$834 [Ratio'| 48s, [Ratio!| 447° Ratio 

¢ juv.| é juy.) ; old. 
Mécipito=nasalilengthy een seme ee le 31 |100 | 41 {100 53 1100 
Wencth OfmasalS ccc maciietss rete 10 32.3] 14.5! 35.4) 22 41.5 
sen oth Of troOntalSincis eccinss (se. te leniee 13 42 |15 | 36.6] 18 BY | 
Length of parietals on median Jine...... 5 19.4] 6 14.6) 8 15 
Greatest length of parietals............ 12 3 156. | 86.6) 16 30.2 
Vensth Of inter patietel ersten. timr c= tle 4.5) 14.5) 6.5) 18.4) 7 18.2 
Wengthiof brain-caseys 40. <.) sn 14 45.2) 17 | 41.6) 21 39.6 
Greatest.costralubreadthi. <2... 0. eee 5.6) 17.7] 6.3) 15.4) 6.5) 12.3 
Least interorbital breadth.. ....... ie | ae 19.4; 6 | 14.6) 6 ihe 
Breadth of sbraimecaSan2 «isis cle e siele 16 | 51.6] 19.5) 45 | 20 | 88 
Breadth of mterpauetalienysstes mes wamrs 11 35.5] 10 94.41 7.5) 14.2 
Greatest zygomatic breadth............ 20? | 64.6) 28 56.1] 50 56.6 
Depth of skull at middle of palate......) 8 26 11 | 26.8) 15 28.5 
Depth of skull at front of basisphenoid.| 11 35.5) 12 29.3) 14 26.4 
Length of tooth-row (crown surface)....| 8° | 25.8) 8 | 19.5) 9 17 
Length of incisive foramina....... .. 6 19.3) 8.6) 20.7) 11,6) 21.7 
Width of incisive foramina.......... 3 9.7) 3 7.8| 8.) seve 
Length of palatalMicon.sases ye a h 1651) 7 | 1 | Oe 


! Ratio to occipito-nasal length. 
2 From No. 4482, @ juv., in which the last molar has just come into use, 
: 
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specimens of V. micropus from Rockport, Texas. No. 5834, 
? juv., is a nursling so young that the last molar is still wholly 
enclosed in the jaw ;’ No. 4480, 4 juv., though not quite full- 
grown, would pass as a ‘ young adult’; No. 4478, 2 ad., is a very 
old male, with the teeth well worn down, and the fangs visible 
at the alveolar border. Other specimens in the series furnish a 
complete series of gradations between the two extremes (Nos. 
5834 and 4478). 

In general contour (Figs. 1-11, Pl. IV), the young skull, in 
comparison with adults, is much more convex in dorsal outline,” 
very broad posteriorly, and very narrow anteriorly. In compar- 
ing the relative length of the several skull segments the occipito- 
nasal length is taken as the basis, and the skulls will be referred 
to as A (=No. 5834), B (=No. 4480), and C (=No. 4478). 


Rostral Segment.—I\n A the ratio of the rostral segment to the 
total length is 32.3 per cent.; in 2, 35.4; in C, 41.5—giving a 
rapid ¢ucrease in the ratio with age. 


Frontal Segment.—In A the ratio of the frontal segment—v. c., 
the distance between the naso-frontal and fronto-parietal sutures 
—to the total length is 42 per cent.; in B, 36.6; in C, 34—a 
considerable decrease in the ratio with age. 


Parietal Segment.—\n A the ratio of the parietal segment— 
z. é., the distance from the latero-anterior angle of the parietal 
bone on either side to the occipito-parietal suture—to the total 
length 1s 39 per cent.; in 4, 36.6; in C, 30.2—again a rapid 
decrease in the ratio. 


Brain-case.—The length of the brain-case in 4 is 51.6 per cent. 
of the total length of the skull ; in 2, 45 ; in C, 38. 

In each case the change in ratio is due to the disproportionate 
growth of the rostral portion of the skull. Thus in 4 the nasals 
have a length of only 10 mm.; in 4 they have increased to 14.5 
mm., and in C to 22 mm., while the total occipito-nasal length of 


''The length of the tooth-row given in the table is taken from an older specimen (No. 4482, 
@ juy.), in which the last molar has reached the level of the others and is just beginning to 
show traces of wear. 


* In Figs. ro and rr it should be noted that the greater flatness of the skull interorbitally, 
as compared with Fig. 6, is masked by the raised supraorbital borders in the older skulls when 
viewed in profile. 
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the skull has increased only from 31 mm. in 4 to 53 mm. in C. 
In other words, the nasal bones have increased in length 120 per 
cent., while the total length has increased only 77 per cent. 


Transverse Breadth—In respect to the breadth of the skull 
the variations with growth are much less than in its length. 
Thus the greatest diameter of the rostrum varies only from 5.5 
mm. in 4 to 6.5 in C—an increase of about 20 per cent. in the 
breadth of the rostrum, against an increase of 120 per cent. in 
its length. ‘The interorbital breadth remains nearly constant, 
being 6 mm. in all three of the skulls here compared. The width 
of the brain-case shows an increase of 25 per cent. against an 
increase in the total length of the skull of 77 per cent. The 
zygomatic breadth shows an increase of about 50 per cent., due 
almost whelly to the thickening and increased convexity of the 
zygomatic arches. 


Vertical Depth.—In respect to the depth of the skull, the vari- 
ations with age prove especially interesting, although only such 
as would be expected from the facts already given. For present 
purposes the depth of the skull is taken at two points, namely, 
(az) at the middle of the palatal region, and (4) at the posterior 
border of the basisphenoid (basisphenoid-basioccipital suture). 
The palatal depth increases markedly with age, correlatively with 
the growth of the rostrum ; the basisphenoidal depth changes but 
slightly after the molars have attained to functional development. 
Thus in 4 the basisphenoidal depth is 11 mm.; in 4, 12 mm. ; 
in C, 14 mm.-—an increase of about 28 per cent. ‘The palatal 
depth in 4 is 8 mm.; in 4, 11 mm. ; in C, 15 mm.—an increase 
of nearly 88 per cent. 


ZT ooth-row.—Vhe length of the upper tooth-row varies about 12 
per cent., due almost wholly to the wearing down of the teeth, 
the length of the crown surface being much less, in_ slightly 
worn teeth, than the length taken at the alveolar border, 


Jnterpartetal—Vhe interparietal shows surprising modification 
with age, both as to size and form, but especially in respect to 
the latter. At early stages, as in A, this bone is more or less 
crescentic in shape, with the transverse diameter more than twice 


—_— 
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the antero-posterior diameter. ‘Thus in 4 the two diameters are 
Respectively 1r-and 4.5 mm.; in,.4, to: and sis: mm: 3) im. C). 725 
and 7 mm. In other words, the short, broad, convex sub-cres- 
centic interparietal in A becomes transformed in C into a 
squarish, flat bone in which the two diameters are nearly equal, 
instead of the transverse being twice as great as the antero- 
posterior, as in A, This would be almost incredible were not 
the proof so abundantly furnished by the material in hand, where 
every stage of transition is shown. (Figs. 1-8, Pl. IV.) This 
change is coincident with the development of the raised supra- 
orbital borders and their prolongation backward as ridges to the 
parieto-occipital suture, and the flattening of the whole dorsal 
aspect of the post-rostral portion of the skull. In old age these 
ridges become confluent with the lateral edges of the interparietal 
which has now lost its postero-lateral moieties, partly apparently 
by absorption and partly by their being overgrown by the mediad 
posterior angle of the parietals. A sharp thin ridge for muscular 
attachment also extends back from the posterior base of the 
zygomatic arch. The interparietal at the same time develops a 
more or less prominent median angular projection at its posterior 
border, confluent with the median ridge of the supraoccipital. 
The contrast between these conditions, obtaining only in very 
old skulls, and their almost entire absence in skulls which have 
just reached sexual maturity, is strikingly great. 


Supraoccipital—TVhe supraoccipital changes from a posteriorly 
convex, thin lamina of bone, in early life, to a thick, nearly ver- 
tical plate, with a strongly-developed median ridge produced into 
an angular spine at its superior border, and with a lateral ridge 
on either side about midway between the median line and its 
lateral borders ; these lateral ridges also each develop an angular 
rugosity or process about midway their length. The superior 
border is also produced into an incipient occipital crest. 


Basioccipttal— The basioccipital becomes greatly altered by 
growth, as in fact is the case with the whole postpalatal region. 
In comparing stages A and C it is found that the distance across 
the occipital condyles increases only about 15 per cent., while 
the breadth of the anterior border increases roo per cent., and 
the length about 50 per cent. (Figs. 12-14, PJ. IV.) 
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Basisphenoid.—Vhe basisphenoid doubles in length, and its 
anterior third becomes differentiated into a narrow projecting 
neck. ‘The presphenoid at stage A is nearly hidden by the 
palatal floor. (Figs. 12-14, Pl. IV.) 


Postpalatal Region as a whole-——This doubles its length with an 
increase in breadth of only about 50 percent. At stage 4 the 
postpalatal border terminates slightly behind the posterior edge 
of M.2; in stage 3 it holds very nearly the same position. The 
distance between the postpalatal border and the front border of 
the auditory bulla, compared with the total length of the skull, 
isas1togin A,andas1tto5inC. In 4 the pterygoid hamuli 
reach the second fourth of the bulle; in C they terminate 
slightly in advance of the bulla. The bulle themselves in 4 are 
more obliquely placed than in C, in relation to the axis of the 
skull, and are quite differently shaped. Also the form of the 
foramen magnum has undergone much change. These points 
are all well shown in Figs. 12-14 of the accompanying plate. 


Incisive Foramina.—Consequent upon the growth of the 
rostral portion of the skull, the incisive foramina undergo marked 
change in form, and somewhat in position, as regards both their 
anterior and posterior borders. In the stage designated as 4 
they are short and broad, and extend relatively further both 
anteriorly and posteriorly than in stage #& or C, their anterior 
border being nearer the base of the incisors, and their posterior 
border being carried back to or slightly behind the front border 
of the first molar. ‘Thus in A the length of the incisive foramina 
is 6 mm., with a maximum breadth of 3 mm., while in C’ the 
dimensions are respectively 11.5 and 3.5 mm.—a great increase 
in length with only slight increase in breadth. At the same 
time the anterior border is considerably further from the base of 
the incisors, and the posterior border is slightly in advance, 
instead of slightly behind, the front border of the molars. 


Spheno-palatine Vacuities.—\n adults of Neotoma micropus, as in 
other species of the ‘ round-tailed ’ section of the genus, there is 
a long, broad vacuity on each side of the presphenoid and ante- 
rior third of the basisphenoid, which Dr. Merriam has recently 
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named’ the ‘ spheno-palatine vacutties,’ and he has also called atten- 
tion to the fact that they are not present in some forms of the 
‘bushy-tailed’ section of the genus. It is therefore of interest 
in the present connection to note that these vacuities are absent 
at stage 4, and are only partially developed at later stages (Figs. 
12-14, Pl. IV). My attention was called to the matter by finding 
several nearly fully-grown skulls from Texas and northeastern 
Mexico with these vacuities either quite absent or represented by 
an exceedingly narrow slit, while I could find no differences in 
the skins or in other cranial characters that gave the slightest 
hint that the animals were not referable to VV. mzcropus. Further 
examination of young skulls of undoubted 4. micropus from 
Rockport and Corpus Christi, Texas, showed that the closed 
condition was in this species a feature of juvenility. It is thus of 
interest to find that a feature which proves to be merely a char- 
acter of immaturity (and quite inconstant as well) in WV. micropus 
is a permanent condition in J. cinerea occidentalis.” 

In the development of these vacuities it appears that as the 
presphenoid increases in length it becomes reduced in width ; 
at the same time, as the skuil broadens, the edges of the ascend- 
ing wings of the palatine bones become slightly incised. There 
is, however, much individual variation in this respect, as will be 
shown later. 


Molars.—When the molars first cut the gum they have nearly 
the entire crown-surface capped with enamel. Very soon, even 
before the tooth has attained its full height, the enamel begins to 
disappear from the centers of the enamel loops, the capping re- 
maining longer over the narrower loops than over the broader 
ones ; it quickly disappears from all as soon as the crown-surface 
becomes subject to wear. In stage A,in which only M.1 and 
M.2 have appeared, and are less than one-third grown, the 
enamel walls of the loops nearly meet over the dentinal areas— 
quite meeting over the narrower portions, especially in the case of 
the middle transverse loop of each tooth. Some time before the 
age represented by BZ is reached, the crown-surface is worn to an 


1 Proc. Biol. Soc. Wash., VIIT, p. 112, July, 1803. 


2 Unfortunately the outline figures here given (Figs. 12-15, Pl. 1V,) fail to show clearly the 
points at issue. 
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even plane; the tooth has reached its normal length, but the 
fluting of the sides still extends to the alveolar border. As 
attrition goes on, with the advance of the animal in age, the 
crown-surface wears down, and the neck of the tooth appears 
above the alveolar border, till, especially in the upper molars, the 
fluted terminal and the smooth basal portions are of nearly equal 
extent; but in old age (as in C’) the smooth basal portion is the 
longer and the division of the root into fangs is clearly shown. 
With this wearing down the tooth increases somewhat in both 
width and length, but the pattern of the enamel folds undergoes 
but slight change until nearly the whole crown is worn away, 
except that the angles become gradually more rounded. 


Résumé.— As already stated the change with age in the general 
form of the skull is due to the relatively disproportionate increase 
in length of the pre- over the post-orbital region, and the same 
disproportionate increase of the basal region as compared with 
the frontoparietal elements. In the first case the rostrum be- 
comes relatively greatly produced ; in the second the basiocci- 
pital and adjoining parts become so greatly enlarged as to change 
the entire aspect of the basal region of the skull. Thus the 
occipital condyles, which in A terminate slightly in advance of 
the most convex portion of the supraoccipital, and are crowded 
up very close to the bulla, form in C the most posterior part of 
the skull, with a considerable interval between them and the 
bulle. (Figs. 12-14, Pl. IV.) 


INDIVIDUAL VARIATION. 

In comparing a large series of skulls of the same species it 
quickly becomes apparent that no element of even the adult 
skull is constant, either as to form or relative size. ‘There is also 
much variation in the size of skulls of the same sex and approxi- 


mately the same age. 


Variation in Size -—Vhus in Neotoma micropus, from the same 
locality, there are dwarfs and giants. While the females average 
smaller than the males, size is by no means a safe criterion of 
sex. Thus two old females, not appreciably different in age, 
from Corpus Christi, Texas, vary as follows: No, 2948, total 
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length 51 mm., zygomatic breadth 26 mm.; the corresponding 
dimensions in No. 2955 are 45 mm. and 24 mm. These are 
merely the extremes of a series of six specimens; with a much 
larger series doubtless the difference would be considerably 
increased. A series of six old males, from the same locality and 
indistinguishable as to age, vary as follows: No. 2952, total 
length 50.5 mm., zygomatic breadth 27 mm. ; the corresponding 
dimensions in No. 2956 are 45 mm. and 25 mm. 


Nasals and ascending branches of the Premaxille.—Ordinarily 
in JV. micropus the nasals terminate in a gradually narrowed 
evenly rounded point, a little less than 2 mm. in front of the 
posterior termination of the ascending branches of the premaxille. 
The distance between the points of termination of the nasals and 
premaxille, however, frequently varies between 1.5 and 2.5 mm. ; 
more rarely from 1 to 3mm. ‘These extremes each occur in the 
ratio of about ro per cent. of the whole, while probably 60 per 
cent. would not vary much from the normal average of about 
2mm. (See Figs. 1-8 and 16, 17, Pl. IV.) 

The nasals, as already said, usually terminate in an evenly 
rounded point, but in several of the 50 skulls of JV. micropus 
before me their posterior border forms a double point, cach nasal 
terminating in a distinctly rounded point; in one or two the 
posterior border is squarely truncate; in others it is irregularly 
uneven. The ascending branches of the premaxille usually 
terminate in an obtusely V-shaped point, with a uniformly even 
outline, their breadth, however, being subject to variation; in 
some specimens they terminate in a brush of irregular spiculz. 
(Figs. 1-8 and 16, 17, Pl. IV.) 


Frontals.—The posterior border of the frontals is subject to 
great irregularity, varying from a nearly transverse line (rounded 
slightly at the outer corners) to a gentle, rather even convexity, 
and thence to an acute angle, involving the whole posterior 
border. It is difficult to decide what outline is the most frequent, 
though the tendency seems to be greatest toward a well-pro- 
nounced rather even convexity. Figures 1-8 and 18, 19, Plate V, 
well show the variation in the position and direction of the 
fronto-parietal suture. 
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Parietals—The anterior outline of the parietals of course con- 
forms to the posterior outline of the frontals, and must be equally 
variable. It hence follows that their length on the median line 
is also variable. Their posterior border is also subject to much 
variation in consequence of the great diversity in the form of the 
interparietal. 


[nterparietal—In middle-aged specimens the interparietal tends 
strongly to a quadrate form, varying from quadrate to diamond 
shape, through a more or less marked median angular extension 
of both its anterior and posterior borders, and occasionally of its 
lateral borders as well. Often it forms a quadrate figure, in which 
each of its four sides is slightly convex ; again the corners are so 
much rounded, and the lateral breadth so much in excess of the 
antero-posterior, as to give a lozenge-shaped figure. In other 
cases it is distinctly shield-shaped ; in others it is hexagonal. In 
size the variation is fully 50 per cent. of what may be regarded 
as the average dimensions. ‘These remarks have strict reference 
to fully adult specimens, and as nearly as can be judged these 
variations are not at all due to differences of age, which, as 
already shown, has so great an influence upon the size and form 
of this exceedingly variable element of the skull.’ (Figs. 20-23, 
Pl. IV. Compare also the interparietal, as shown in Figs. 1-8.) 


Ventral aspect—The ventral aspect of the skull presents 
numerous points of variability, only a few of which will be here 
mentioned. The palate varies more or less in breadth, and 
especially in the development of the anterior palatal spine, which 
is sometimes slight, and sometimes so strongly produced anteri- 
orly as to touch the vomer. ‘The postpalatal border may be 
evenly concave, or present a slight median process. ‘The pre- 
sphenoid is very variable in size; being often an exceedingly 
slender rod of bone, and at other times very stout, the variation 
in thickness being nearly or quite too per cent. The anterior 
third of the basisphenoid shares in the same variability. As the 


1 As regards variation with age in the form of the interparictal, Neotoma micropus is only 
an example of what doubtless prevails throughout the genus, and even in many other genera as 
well. Yet in adult animals the form of this bone seems, as a rule, to be sufficiently constant to 
be of more or less taxonomic value. ‘Thus in the 4. c/nerea group it may be said to be nor- 
mally quadrate ; in the V./uscifes group it is quite constantly shield-shaped, In NV. florédana, 
however, and in the NV. mexicana group, it seems to be nearly or quite as variable asin NV, 
micropus, both as to size and shape. 
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ascending borders of the palatals are also variable in respect to 
the extent of their development, it follows that there is, even 
among adults, a wide range of variation in the size of the spheno- 
palatine vacuities. 


Teeth.—Aside from differences due to age and attrition, the 
teeth vary in size to a considerable extent among individuals 
strictly comparable as to sex and age, some having a much 
heavier dental armature than others. But more particularly note- 
worthy in this connection is the variation in the color of the 
teeth, which seems strongly a matter of individuality. Although 
Dr. Merriam has recently placed JV. micropus in his “‘ Meotoma 
leucodon group,”’ which has, among other alleged characters, 
“color of teeth white or nearly white,” the teeth in WV. micropus 
average blacker than in any other species of the genus known to 
me. Were this all it might be considered that JV. micropus was 


91 


erroneously referred to the ‘/ewcodon group’; but unfortunately 
the range of individual variation in the color of the teeth in the 
large series at hand covers also the whole range of variation for 
the genus. Thus in some instances the molar teeth are intensely 
black from base to crown, while the crown-surface itself is 
strongly blackish, even the enamel loops, as well as the enclosed 
dentine being tinged with blackish; in other cases the teeth 
are merely slightly tinged with brownish near the base and at the 
bottom of the sulci. These extremes are connected by a series 
of very gradual intergradations. In other words, among hun- 
dreds of skulls of Veotoma, those with the blackest teeth occur 
in WV. micropus, as well as those in which the teeth are practically 
white. 

In the suckling young the teeth are pure white ; before M.3 
has come to wear, M.t and M.2 have become more or less 
blackened ; in young adults, and in middle aged specimens, the 
teeth are often intensely black ; in old specimens, with the teeth 
much worn, the teeth average lighter than in the younger indi- 
viduals. There is, however, a wide range of variation in the 
color of the teeth in specimens of corresponding age, whether 
old or young. ‘The black coloring consists to a large extent of a 


1 Proc. Biol. Soc. Wash., IX, p. 118, July 2, 1894. 
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superficial incrustation which tends to scale off in flakes in the 
prepared skull, and its absence apparently may be due sometimes 
to removal in the process of cleaning the skull for the cabinet. 
In other words, the blackness is to some extent an accidental or 
pathological condition, due probably more or less to the particu- 
lar character of the food or to the health of the animal. 


GENERAL REMARKS. 


The bearing of what has been stated above respecting varia- 
tions in the form of the skull and of its principal elements due 
to age is of course obvious, the inference being that in animals 
which have reached sexual maturity variations due wholly to 
growth, in passing through adolescence to senility, may readily 
be mistaken, when working with very small series or with single 
specimens, for differences of subspecific or even specific import- 
ance. Not only do the individual bones vary in their outlines 
and proportions and in relative size, but the skull varies as a 
whole in its relative dimensions, including depth as well as length 
and breadth. ‘There is beside this a wide range of purely indi- 
vidual variation, affecting every character that can be used ina 
diagnostic sense. Thus in a series of fifty skulls of Meotoma 
micropus it would be easy to select extremes, of even individual 
variation, that depart so widely from the average, in one or more 
characters, as to deceive even an expert, on considering these 
alone, into the belief that they must represent very distinct 
species ; yet in the present instance the proof that such is not 
the case is overwhelming. In J. micropus the coloration is re- 
markably constant, for a member of this genus, at all seasons 
and ages, so that the case is less complicated than it would be in 
many other species of the group, where the color of the pelage 
varies radically with season and age. 

Personal criticism is not the purpose of the present paper, and 
it was not my intention at the outset to refer specifically to the 
work of any of my confréres. Since its preparation was begun, 
however, its razson d’étre has perhaps been emphasized by the pub- 
lication of two brochures of ‘ preliminary descriptions’ of species 
and subspecies of the genus Veo/oema, numbering altogether 1o 
species and 8 subspecies, which added to the 22 species and sub- 
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species previously standing practically unchallenged, makes, at the 
present writing, a total of 4o forms of the genus MVeotoma. Of 
these no less than 26 have been described within the last nine 
months.’ Without the material before me used by the original 
describers of these forms it would be presumptive to give an 
opinion respecting the merits of many of them. While the greater 
part may have some real basis, it is evident that others are almost 
unquestionably synonyms of previously-described forms, judging 
by ‘topotypes’ in this Museum, the brief diagnoses accompanying 
the names affording in these cases no characters that are in the 
least degree distinctive. ; 

The genus /Veotoma was chosen for treatment in this connec- 
tion in preference to some other almost solely by chance, as the 
facts of variation above presented are not at all exceptional. In 
fact the common muskrat (/7%ber zibethicus) would have shown a 
still more striking case of variability, as would also various species 
of many other genera. Yet describers of new species are con- 
stantly laying stress upon cranial differences that have not neces- 
sarily the slightest specific or even subspecific importance ; and, 
so far as can be judged from their descriptions, they are entirely 
unconscious that such can be the case. 

On the other hand, it is equally certain that such alleged 
characters may have tbe value assigned them; since it is now a 
well known fact that the extremes of purely individual variation 
in any character, external or internal, may exceed in amount the 
average differences that serve to satisfactorily distinguish not 
only well-marked subspecies, but even forms that are unques- 
tionably specifically distinct. Hence it must often happen that 
the determination of the status of a species or subspecies origin- 
ally described from one or two specimens, in groups especially 
susceptible to variation, must depend upon the subsequent exam- 
ination of a large amount of material bearing upon this and its 
closely-related forms. 


! For a list of the species and subspecies of Meotoma described prior to July 6, 1894, see 
Abstr. Proc. Linn. Soc. New York, No. 6, pp. 34, 35, July, 1894. 
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EXPLANATION OF PLATE IV. 
Figures all Natural size. 


Neotoma micropus 4aird. Showing cranial variations due to age and 
individualism. (Unless otherwise stated, the specimens are from Rockport, 
Texas. ) 


Figs. 1-8. Dorsal aspect of skull, showing gradual change in form with age, 
and especially in the form and relative size of the interparietal. Fig. 1, No. 
5834, @ juv. (suckling). Fig. 2, No. 2975, @ juv. (nearly sexually adult), 
Corpus Christi, Texas. Fig. 3, No. 5841, ¢ ad. Fig. 4, No. 4480, 4 ad. 
Fig. 5, No. 2958, 6 ad., Corpus Christi. Fig. 6, No. 4479, 4 ad. Fig. 7, 
No. 4477, 2 ad. Fig. 8, No. 4478, 6 ad. 


Figs. 9-11. Skull in profile, to show change of form with growth. Fig. 9, 
No. 5834, 2 juv. (nursling). Fig. 10, No. 4480, ¢ ad. (rather young). 
Fig. 11, No. 4478, 6 ad. (very old). 


Figs. 12-15. Ventral aspect, showing variations in postpalatal region due 
toage. Fig, 12, No. 5834, ¢juv. (nursling). Fig, 13, No. 5841, 2 ad. (young 
adult). Fig. 14, No. 2958, Corpus Christi, ¢ ad. (very old). Fig. 15, No. 
1456, Meotoma cinerea occidentalis, 6ad., Ducks, B. C. (for comparison with 
LV. micropus). 


Figs. 16, 17. To show extremes of individual variation in relative posterior 
extension of nasals and ascending branches of premaxille. Locality, Corpus 
Christi, Texas. Fig. 16, No. 2958, 4 ad. Fig. 17, No. 2948, 9 ad. 


Figs. 18, 19. To show extremes of individual variation in posterior border 
of frontals. Locality, Corpus Christi, Texas. Fig. 18, No. 2949, ¢ ad. Fig. 
19, No. 2951, 4 ad. 


Figs. 20-23. To show individual variation in the size and form of the inter- 
parietal. Specimens all from Corpus Christi, Texas. Fig. 20, No. 2949, 4 ad. 
Fig. 21, No. 2948, 9 ad. Fig. 22, No. 2952, 6 ad. Fig. 23, No. 2945, 9 ad. 


Novre.—If the Brownsville, Texas, series of specimens had also been included, 
the range of individual variation would have been considerably increased. 
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Neotoma micropus. 


Article X.—REMARKS ON SPECIMENS OF CHILONYC- 
TERIS RUBIGINOSUS FROM WESTERN MEXICO, 
AND ON THE COLOR PHASES OF PTERONOTUS 
DAVY. GRAY. 


By je An ALGEN: 


The Museum has recently received from Dr. Audley C. Buller 
a small collection of Bats from the south shore of Lake Chapala, 
in the State of Michoacan, Mexico, among which are four speci- 
mens, referable to Chzlonycteris rubiginosus. As the specimens 
have been freshly collected, and still retain the natural coloration 
of the membranes (not usually given in published descriptions), 
| append the following description based on them. 


Pelage short, rather thin and very fine ; above dull brown, the fur uniform in 
color throughout ; below somewhat lighter grayish brown, the fur being 
slightly tipped with grayish. Ears and membranes everywhere pale brown, 
except the ventral surface of the interfemoral membrane, which is whitish or 
lead-colored. Alar and interfemoral membranes edged with whitish, forming 
a conspicuous border when seen from below, especially on the front edge of the 
alar and posterior edge of the interfemoral. Ears not white-edged, but whitish 
externally at the base. Membranes naked, except for a slight hairiness on the 
basal portion of the upper surface of the interfemoral. Ears naked externally 
except at the base ; internally with a few scattered hairs. 


The four specimens, all males, vary but little in size, the fore- 
arm ranging in length from 53 to57 mm. ‘This is considerably 
smaller than the measurements of C. rwdbiginosa, given by authors. 

C. rubiginosa has been reported from Duefias, Guatemala, and 
also from Mirador (near Vera Cruz) in Mexico, the latter locality 
hitherto resting on a MS. list of Mexican Bats in the National 
Museum (cf. Alston, Biol. Cent. Am., Mam., p. 36). Through 
the kindness of Mr. Frederick W. True, Curator of Mammals in 
the United States National Museum, these specimens (Nat. Mus. 
Nos. 6181, 4, and 6180, ?, Mirador, Mexico, Dr. Sartorius) are 
now before me. ‘They agree very nearly in size with the larger 
examples of the Lake Chapala series, but are radically different 
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in color, being light reddish brown instead of dusky or blackish 
brown. The forearm measures 55 mm. in the female, and 59 
mm. in the male, as against 53 to57 mm. in the four males from 
Lake Chapala, and 62.2 mm. as given for this species by Dobson. 
Notwithstanding the smaller dimensions of the northern speci- 
mens, in view of the reputed wide range in color variation 
shown in this species, I deem it best to refrain from naming the 
Mexican animal, even subspecifically, especially in the absence 
of material from more southern points for comparison. 


Note on Pteronotus davyi Gray.—With the four speci- 
mens of Chilonycterts above described were four examples of 
Otopterus bulleri (H. Allen) and six of P¢eronotus davyi. These 
latter are of particular interest, inasmuch as they represent two 
widely different color phases, which are evidently independent of 
sex, age or season. ‘The six specimens are all adult males except 
one, which is an adult female. Three of the males are in the 
“brilliant fulvous-chestnut ”’ phase, for which Mr. Oldfield Thomas 
has recently proposed the subspecific name /w/zus (Ann. and 
Mag. Nat. Hist., Ser. 6, X, p. 410, Nov., 1892); the other two 
males and the female are in the dark reddish brown dress of the 
ordinary Trinidad form of dazvyz. The length of the forearm 
ranges in the five males from 43 to 45 mm., the largest just equal- 
ing that of a single male specimen in Mr. Chapman’s collection 
from Trinidad. Hence these specimens appear to conform 
closely in size with Mr. Thomas’s series (1. c.), in which the fore- 
arm varied from 42.5 to 45 mm. 

The single specimen ( 4 ) previously recorded by me from the 
Plains of Colima (this Bulletin, III, p. 178, Dec., 1890) agrees 
also in coloration with Trinidad specimens; so that of the 12 
specimens recorded by Mr. Thomas and myself from Mexico, 
four are colored as in Trinidad specimens and eight are of the 
“brilliant fulvous chestnut” type. It therefore seems doubtful 
whether this color difference is of subspecific importance. The 
smaller size of the northern examples appears to be parallel with 
what occurs in CAilonycteris rubiginosus, as above recorded. 


EEE 


Article XI—NOTES ON SOME SPECIES OF NORTH 
AMERICAN ORTHOPTERA, WITH DESCRIPTIONS 
OF NEW SPECIES. 


By WILLIAM BEUTENMULLER. 


In advance of a descriptive catalogue of the Orthoptera found 
within a radius of fifty miles of New York City and adjacent 
districts, the following notes and descriptions of some apparently 
new species are presented. 


Nemobius affinis, sp. nov. 


Shining, head and thorax fusco-testaceous or wholly piceous and sparsely 
covered with rather long hairs. Antennz longer than the body. Wing covers 
of the female not reaching the tip of the abdomen, and with a paler line along 
the angle where the wing covers turn down at the sides. In the male the wing 
covers extend to the tip of the abdomen. Hind wings absent in both the 
sexes. The abdomen above is blackish, with faint traces of some paler spots ; 
on the underside the body is wholly testaceous, as are also the legs, but 
somewhat darker. Anal cerci extending beyond the ovipositor, which points 
obliquely upwards. Length of body about 6-8 mm.; ovipositor of female, 
3-4 mm. ; cerci, 3.5-4 mm. 


Types : males and females, Coll. Am. Mus. Nat. Hist. 


Collected in Connecticut and different places in the vicinity of 
New York City ; also taken in abundance on Staten Island by 
Mr. Davis. 

Closely allied to WMemobius fasciatus, form vittatus, but smaller 
and more shining. It also differs by the shortness of the oviposi- 
tor, it being about one-half as long, and by having the abdomen 
wholly testaceous beneath. ‘The stridulation is a long, continu- 
ous, soft, rolling whirrrrrr. The insect occurs from the latter 
part of July until frost. It is found in the same places as Vemo- 
bius fasciatus, and is rather common. 

This is the species described by Mr. W.S. Blatchley in the 
Proceedings of the Indiana Academy of Sciences, 1891, p. 136, 
as Wemobius exiguus Scudder. Dr. Scudder did not describe an 
insect under this name, but simply refers to Say’s Acheta exigua 
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(Bost. Soc. Nat. Hist., Vol. VII, 1862, p. 429). Say’s description 
of this latter species agrees fairly well with the little Cricket 
known to us at present as Anaxipha pulicaria (Burm.). This 
latter species was described from Jamaica, and is probably differ- 
ent from Anaxipha exigua. 


CEcanthus nigricornis Walker. 
(Ecanthus fasciatus DE GEER, FircH, Rep. Nox. Ins. N. Y. Trans. N. Y. 
Agricul. Soc. 1856, p. 414 (in error). 
(canthus nigricornis WALKER, Cat. Derm. & Saltat. Brit. Mus. Gryllide, 
1869, p. 93- 

The description of Qicanthus nigricornis Walker agrees very well 
with the long-winged form of the species described by Fitch 
under the name of @canthus fasciatus De Geer. Fitch, how- 
ever, erroneously mistook his insect for DeGeer’s Gryllus fasci- 
atus, which is a Memobius. Consequently he did not give a name 
to his species, and Walker’s name nzgricornts should be used. 

It is jet black with yellowish green elytra and wings. The first 
two joints of the antennz have two black marks on each, those 
on the first joint usually confluent at the apex. ‘These marks are 
mostly always obscured by the black ground color of the anten- 
ne. It is found on low bushes in open fields and roadsides, 
and stridulates in the hottest sunshine. The stridulation is a 
long and comparatively loud, continuous wi;rrrrr, often lasting 
several minutes. 


Cécanthus 4-punctatus, sp. nov. 


This name is proposed for the wholly pale green species with two black marks 
on the underside of the first two basal joints of each antenna, the innermost 
mark on the first joint nearly as long as the joint, and the outer one in shape of 
a spot ; on the second joint the marks are oblong and nearly equal, The 
antennz are fuscous except the basal joint, which is pale green. The insect 
is at present known to us as a variety (2. nigricornis. It is certainly distinct, 
since it does not breed together with xigricornis. Amongst the many indi- 
viduals collected or observed by me in the field in co¢¢u, I have never been able 
to find (2, g-punctatus in coitu with G2. nigricornis, but always found the 
two species breeding separately. 

Measurements. —Male: Length of body, to mm.; pronotum, 2.5 mm, ; 
wing covers, 11 mm. ; hind femora, 7.5 mm. ; width of wing covers, when 


folded, 5 mm. Female: Length of body, 10 mm, ; pronotum, 2.5 mm. ; 
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wing covers, 10 mm.; hind femora, 7 mm. ; width of wing covers, when 
folded, 3 mm. 


Lives on low bushes in open fields, and the stridulation is the 
same as that of C2. nigricoruts. 


Ccanthus angustipennis /7ch. 


Fitch’s description of @. angustipennis is entirely too brief for 
recognition of the species he intended to describe. It applies 
equally as well to @. 4-punctatus as to the insect determined by 
recent writers as (2. angustipennis. Whether the latter has been 
correctly determined or not can never be definitely ascertained, 
as Fitch’s type of the species, as well as all his other species of 
(Ecanthus, have been destroyed. I would propose that the name 
(2. angustipennis, nevertheless, be retained for the species so well 
known to us by this name. It may be easily recognized by being 
wholly pale greenish white, with the wing covers narrow, and by 
having one black mark on each of the first two basal joints of the 
antenne ; the one on the first joint elongate and hooked at the 
base, with the hook turned inwards ; and the mark on the second 
joint shorter and slightly curved. The stridulation is a faint 
continuous veecee, lasting about five seconds, and terminating 
abruptly, and with an equal interval of rest. It inhabits the high 
branches of trees, and is very seldom found on low bushes and 
shrubs. It stridulates late in the afternoon and by night. 


Scudderia fasciata, sp. nov. 


Head green, with a white line in front and a yellowish mark at the sides ; 
basal joint of antennz green, following joints testaceous, becoming darker 
towards the extremity ; pronotum dark grass green, paler at the side, and a 
rather broad yellow stripe along the lateral carina ; wing covers dark grass 
green with a yellowish brown line running along the inner margin, and preceded 
by a blackish line running from the base to the apex; another blackish line 
runs along the costal vein ; hind wings transparent, veins green and a green 
patch at the apex with a blackish dash ; sides of abdomen green, above pur- 
plish ; underside with a white and purplish stripe on each side, green along the 
middle ; tip of anal spines of the male and ovipositor of female reddish brown ; 
anterior legs green, femora testaceous at base ; middle legs green ; hind legs 
green, with the femora marked with black outside ; tibize with black spines ; 
tarsi of all the legs purplish brown ; the anal spines are like those of S. angus- 
tifolia and S. furcata, 
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Measurements.—Male: Length of body, 18 mm. ; pronotum, 4 mm. ; pos- 
terior femora, 18 mm. ; wing covers, 25 mm. Tlemale: Length of body, 21 
mm. ; pronotum, 4 mm. ; posterior femora, 17 mm. ; wing covers, 21-23 mm. 
Expanse, male, 61 mm. ; female, 50 mm. 


Types: three males and three females, Coli. Am. Mus. Nat. Hist. Col- 
lected at West Woodstock, Windham Co., Conn., on pine trees, September. 


Scudderia truncata, sp. nov. 

Somewhat resembles Scudderia pistil/ata in general appearance, but is con- 
siderably smaller. The wing covers are narrower and of almost equal width, 
with the costal margin curved ; apex rounded ; the eyes are larger and more 
protruding ; pronotum narrower in front than behind, not much longer than 
broad. Supra-anal plate of male with no elongated process, but abruptly pointed 
with the apex truncate and minutely notched. The subanal process is long and 
slender, and abruptly turned upwards ; much less curved than that of S. pistzd/ata, 


Measurements.—Male: Length of body, 15 mm. ; wing covers, 26 mm. ; 
posterior femora, Ig mm. 

Described from a single male taken by the late Henry Edwards at Vineland, 
N. J. Type, Coll. Am. Mus. Nat. Hist. 


This is probably the insect referred by Brunner von Wattenwyl 
to Scudderia angustifolia Harris (Monograph Phaneropteriden, 
1878, p. 241). His description of the insect agrees with the 
specimen beforeme. Harris’s angustifolia, however, was recently 
determined for me by Prof. Lawrence Bruner and Mr. W. 5S. 
Blatchley, and their determinations are alike, but differ from 
3runner von Wattenwyl, and I am inclined to believe the former 
are correct. Harris’s angustifolia is allied to S. furcata, while 
S. truncata is allied to 5S. pisttllata. The figure of angustifolia 
in Harris’s ‘Report on Insects Injurious to Vegetation’ agrees 
better with Bruner’s and Blatchley’s determinations than it does 
with that of Brunner von Wattenwy]l. 


Melanoplus punctulatus (Sewer). 


The habits of this species are very different from those of the 
other members of the same genus. Instead of being an active 
creature, and living on the ground amongst grass like other species 
of Melanoplus, it inhabits pine trees, and is sometimes found in 
numbers on the same tree. It is quite sluggish, and may be easily 
taken without it making any or much effort to escape capture, 
Found during August and September, 


Article XII.—DESCRIPTIVE CATALOGUE OF THE 
ORTHOPTERA, FOUND WITHIN DRIFTY MILES 
OF NEW VORK ‘Crhy: 


By WiLtLiam BEUTENMULLER. 


The object of the present paper is to enable those interested 
in the study of Orthoptera to determine the species found within 
a radius of fifty miles of New York City. Reference has also 
been made to those species which are likely to occur in this 
district. 

The descriptions of the species and genera have all been taken 
from specimens in the collection of the American Museum of 
Natural History, and have in most cases been compared with the 
original descriptions and quotations taken therefrom. 

Much assistance has been rendered me by the following gen- 
tlemen, to whom I herewith desire to express my sincere thanks 
for their kindness and readiness in aiding me in my work. 

Mr. Wm. T. Davis for list of species and loan of specimens 
found on Staten Island; Prof. John B. Smith, of New Brunswick, 
N. J., and Mr. Nathan Banks, of Sea Cliff, L. I., for lists of spe- 
cies taken by them in their respective localities; Mr. A. P. 
Morse, of Wellesley, Mass., for list of Acrididz of New England, 
and presentation of specimens of Ofomala brachyptera, Stetho- 
phyma lineata and different species of Spharagemon, including 
types of his S. saxatile and S. eguale scuddert ; Mr. Blatchley, of 
Terre Haute, Ind., for specimens of Scudderta, and Dr. S. H. 
Scudder and Prof. Lawrence Bruner for identification of doubtful 
species. The plates were drawn from nature by Mr. L. H. Joutel, 
and the figures in the text by Mr. R. L. Ditmars. 

In order to properly understand the terms used in this paper, 
it has been thought advisable to insert the following cut, which 
was redrawn from the First Report of the U.S. Entomological 
Commission, p. 258. 
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FORFICULID.—EAarwics. 


The members of this family may be known by their long, 
slender and flattened bodies, with the sides almost parallel, and 
the last abdominal segment furnished with a pair of forceps. 
Wings and wing covers present or absent. 


Anisolabis Feber. 


Body long and slender, without wings, and of nearly equal width throughout ; 
antennz about half as long as the body, about Ig-jointed. First and third 
tarsal joints of about equal length ; second joint much smaller ; forceps rather 
stout, slightly curved. 


Anisolabis maritima (Aovmne//). 
PLATE V, Fic. f. 


Deep blackish brown, shining ; underside considerably paler; legs pale 
luteous, also the antennz at the base, and becoming darker towards the tip. 
Length, 15-22 mm. ; forceps, 3-4 mm. Width, 3-4 mm. 


Rather common at Sandy Hook, N. J., and along the banks of 
the Hudson River; also taken along the sea shore of Long Island 
and on Staten Island. Ranges throughout nearly the whole 
temperate and tropical world. Found under sticks, stones 
and rubbish during July and August. 


Spongophora (Serzil/e). 


Body long and slender, flattened, with the sides of the abdomen straight ; 
antennz over half the length of the abdomen, 15~-20-jointed, with the joints 
rather long ; wings and wing covers present. First tarsal joint longer than the 
second and third together ; third joint scarcely longer than the second ; forceps 
nearly straight, very long and with a few teeth on the inner edge in the male ; 
nearly unarmed in the female. 


Spongophora brunneipennis (S¢rz7//e). 


Head, thorax and wing covers blackish brown ; abdomen rich chestnut brown ; 
wings yellowish, edged within and at the apex with dark chestnut brown ; palpi 
luteous ; antennze 14-15-jointed, darker than the palpi; legs honey yellow ; 
forceps simple, straight, incurved at the tip and half as long as the abdomen, 
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with a quadrate basal tooth (female) or two-thirds as long as the abdomen, with 
a more or less prominent inner tooth before the middle. Length, 9 mm. ; 
forceps, 3-4 mm. 


Recorded from New Jersey, Pennsylvania southward to Mexico, 
and is probably also found in this vicinity. 


Forficula Zinneus. 


3ody more or less flattened, usually long and slender ; antennz generally a 
little more than half as long as the body, 10-14-jointed, the joints cylindrical, 
scarcely longer at the apex than at the base, seldom less than four times as long 
as broad ; wing covers present ; wings sometimes present ; first tarsal joint a 
little longer than the third, the second broadened at the apex and passing 
beneath the third joint ; forceps of varied construction. 


Forficula aculeata Scudder. 


Dark chestnut brown ; palpi and legs luteous ; thorax longer than broad and 
narrower than the head, the sides pale luteous ; wing covers nearly twice as 
long as the thorax, luteous, and broadly margined inwardly with deep chestnut 
brown; hind wings considerably shorter than the wing covers ; male forceps 
about three-fourths as long as the abdomen, slender, arcuate, bent downward 
beyond the middle and again horizontal to the tip, before which is also a 
short tooth ; pygidium with a long sharp point. Length of body, male and 
female, 9-11 mm. ; forceps of male, 4-5 mm. ; female, 2.5 to 3.5 mm. 


Rare in this vicinity. Taken in May on Snake Hill, N. J., 
under stones. It probably also occurs in other localities in this 
vicinity. 

Forficula pulchella Serzi//e. 


Head blackish ; antennz brown, paler at base ; thorax brown, with the sides 
and hind margin paler ; wing covers brown ; wings yellow edged with brown ; 
abdomen reddish brown ; forceps of male arcuate in the middle, pointed, with 
an inner tooth near the base. Length of body, 8 mm. ; forceps of male, 
5 mm. ; female, 2.5 mm. 


Recorded from Niagara, N. Y.,and will probably also be found 


in this vicinity. 


Forficula auricularia Z/nneus. 
Fusco-ferruginous ; antenns: 14-15-jointed ; basal joint, sides of thorax and 
legs testaceous ; wings and wing covers dull luteous, the latter half as long 


again as the pronotum ; forceps of male usually as long as the abdomen, hori- 
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zontal, depressed, and dilated at the base, and beyond rather strongly arcuate, 
tapering to a point, the extreme base of inner edge tuberculate-denticulate, 
with a distinct inner tooth at base of the arcuate portion. Body about I1 mm.; 
forceps, male, 4-8 mm. ; female, 3 mm. 


This species has been recorded from New York and New Jer- 
sey. It is also found in Cuba, Para, Europe, North Africa, 
West Asia and Madeira. 

Labia Leach. 


Size small; body long and flattened ; antennz about half as long as the 
body, 10-13-jointed ; the joints rarely more than three times as long as broad ; 
wing covers present ; wings present or absent ; first and third tarsal joints of 
equal length ; second joint very small, simple and compressed ; forceps about 
half as long as the abdomen, in the male, simple, curved; in the female, straight 
and incurved at the tip. 


Labia minor (Zzvz.). 


Much smaller than any of the preceding species. Light brown, pubescent ; 
head blackish ; antennz 10—12-jointed, fuscous ; mouth-parts pale ; pronotum 
narrower than the head, and a little longer than broad ; wing covers nearly 
twice as long as the thorax ; hind wings as long as the pronotum ; legs pale 
luteous ; abdomen reddish brown in the middle above ; forceps of male more 
than half as long as the abdomen, and distantly serrulate on inner edge ; last 
segment of male with an apical, compressed, upcurved, long and slender tubercle. 
Length of body, 3.75-6 mm. ; forceps, 1.25—2 mm. 


Quite rare in this vicinity ; May and June. Found from Maine 
to Texas; also in Europe, Siberia and Madeira. 


Synopsis of Spectes of Korficulide. 


Anisolabis. 
Wing covers and wings wanting. 
ILibes (ERC COUSS bobo toc dpoo bo coon banmictis oct sar ...-A. maritima. 
Spongophora. 


First tarsal joint longer than the other two together ; wing covers and 
wings present. 
Forceps shorter than the pronotum, wings and wing covers to- 


MEN 6a pogo aanobe ode Led PObEe Pe CRI .. S. brunnetpennis. 
Forficuvla. 
Second tarsal broad at apex, lobate and passing beneath the third joint. 
Last segment with a long sharp point.........-...-......-- F. aculeata. 
Forceps of male with a basal tooth on the inner edge......../. pulchella. 
Forceps of male with an inner tooth at the arcuate portion, /. auricularia. 
Labia. 
First and third tarsal joints equal ; second, minute and compressed. 
Last segment of male with a long apical tubercle..............£. minor. 


[ September, 1894.) Wh 
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BLATTID“Z.—CocKROACHES. 


May be known by having the body elongate or broad and 
depressed ; the pronotum shield-like, and the head bent down 
and sloping backwards. The legs are well developed for running, 
and are furnished with numerous spines. The wing covers overlap 
when atrest. Antenne long and slender. 


Phyllodromia Serzi//e. 


Body longer than broad ; abdomen not broader than the thorax ; sides of 
body almost parallel in the female and slightly narrowing from the base in the 
male ; wing covers extending to the tip of the abdomen or a little beyond. 
Supra-anal plate truncate in the male ; pointed and notched in the female. 


Phyllodromia germanica (Zvz.). 


Yellowish brown, head and antennz somewhat darker. The wings extend to 
the tip of the abdomen. On the thorax are two dark-brown longitudinal stripes. 
Length about 16 mm. ; width, 4 mm. 


This is the common small Roach which is so abundant in 
dwelling houses. It is commonly known as the Croton or Water 
Bug. It was imported from Europe during the time of the intro- 
duction of our Croton-water system, finding its way along the 
pipes from house to house. The eggs are laid in a capsule, con- 
taining about thirty-six eggs, attached to the end of the abdomen 
of the female. The insect is fond of warm places, especially 
around fireplaces and warm-water pipes. It breeds with great 
rapidity, and there are probably four broods a year in this vicinity. 


Ichnoptera Aurmeister. 


Allied to Periplaneta, Abdomen elongate, slender, not wider than the thorax, 
sides almost parallel, tapering towards the end of body; wing covers much 
longer and broader than the abdomen. Anal plates rounded ; subanal plate 
with two minute stylets bent downwards. Legs spined, but not as strongly as 
in Periplaneta. Antenne about as long as the body. 
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Ichnoptera unicolor (Scudder). 


Entirely uniform pale yellowish brown, without any markings whatever. 
The eyes are pitchy black, and the antennz are slightly darker than the wings. 
The wings extend considerable beyond the abdomen. Length of body, 12 to 
15 mm. ; expanse of wings, 32 to 40 mm. 


Found in woods under loose stones and the bark of trees during 
the day, and flying at light at night in June. ‘The insect is very 
active when disturbed, and produces a crackling noise by rubbing 
its wing cases together. 


Ichnoptera pennsylvanica (De Geer). 


Much larger and darker in color than the preceding species. The median 
vein of the fore wings, dark ; hind wings translucent, yellowish brown along 
the costa, veins dark; thorax dark brown, with a broad light border. Length 
about 16 mm.; expanse of wings about 50 mm. 


Not common in woods under stones and loose bark of trees in 
June. Like the preceding species this species also produces a 
crackling noise when disturbed. 


Periplaneta Aurmeister. 


Size large. Wings strongly developed, as long or longer than the abdomen. 
Subanal stylets long ; anal plates truncate or pointed. Legs with long spines. 
Thorax as broad as the abdomen, narrower in front than behind, with the 
angles well rounded. Antennze much longer than the body. 


Periplaneta americana (Z7w7.). 
PLATE V, FIG. 4. 


Reddish brown ; thorax pale with two reddish brown patches. The wings 
are well developed in both sexes, and extend beyond the end of the abdomen. 
Legs somewhat paler than the body. Antennz much longer than the body, and 
extending beyond the tips of the wings. Length of body about 27 to 30 mm.; 
expanse of wings about 60 to 70 mm. 


This is the largest species of Cockroach found in this vicinity. 
It inhabits houses, especially bake-shops, and feeds upon nearly 
everything. The wings are well developed, and adapted for flight. 
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Stylopyga Fischer. 


Differs from Perip/aneta in having the wings and wing covers in the female 
rudimentary, and in the male much shorter than the abdomen ; the outer border 
of the anterior pair of wings is also less rounded than in Periplaneta. 


Stylopyga orientalis (Z7vv.). 
PLATE V, FIGS. 2 AND 3. 


Deep chestnut brown or piceous, with the legs and underside of body some- 
what paler. The wings of the males do not reach the tip of the abdomen. 
The wings are absent in the female, and the wing covers are rudimentary. 
Length, about 22-27 mm. 


This insect is sometimes one of the most disgusting household 
pests. It is nocturnal in habit, and feeds upon almost anything. 
It differs from P. americana by having the wings not reaching 
the tip of the abdomen in the male, and aborted in the female. 


Panchlora Aurmeister. 


Abdomen broad, flattened, sides evenly rounded, anal plates notched. 
Thorax about as wide as the first abdominal segment, narrower in front than 
behind, angles well rounded, sides flattened. Antennz about half as long as 
the body. Wings reaching the tip of the abdomen or a little longer ; tarsi 
spined ; femora unarmed. 


Panchlora viridis (/aér.). 


Head pale yellowish green; eyes brown. Thorax and body pale green, 
the former with a yellow band on each side before the margin, and the latter 
with a yellow shade along the back. Underside of body and the legs pale 
greenish white; wing covers semi-transparent, veins pale green, with a white basal 
streak, running below the anterior margin to nearly the middle of the wing, 
Hind wings transparent, with the veins also pale green. Length of body, 
about 18 mm. ; width, 8 mm. 


This West Indian species is occasionally found in this vicinity, 
and may be easily recognized by its pale green color, 
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Ectobia Westwood. 


Body about twice as long as broad ; wing covers scarcely reaching the tip of 
the abdomen ; subanal stylets of males absent ; antennz longer than body ; 
supra-anal plate pointed ; subanal plate truncate, angles rounded. 


Ectobia borealis (Saussure). 


Body broad and stout, pitchy brown below, lateral edge light brown. Wing 
covers scarcely reaching the tip of the abdomen ; hind wings about half the 
length. Thorax broader than long, much rounded at the sides, chestnut brown, 
broadly margined in front and at the sides with yellowish white. Antennz as 
long as the body. Head pitchy brown with light markings. Legs light 
brown with the spines darker. Wing covers chestnut brown with a rather long 
yellowish brown basal streak running along the anterior margin to about the 
middle of the wing. This light line is only dimly visible in dried specimens. 
Length, 16 to 20mm. Width of body, about 7to8 mm. Width of thorax, 
6 to 7 mm. 


Not rare in this vicinity in woods under stones and bark. June 
and July. 


Temnopteryx runner. 


Abdomen almost as broad as long; anal plates pointed; thorax somewhat 
narrower than the abdomen, much narrower in front than behind, anterior 
angles well rounded, posterior angles acutely rounded. Wing covers very short ; 
hind wings rudimentary. 


The species of this genus very much resemble larval forms of 
other species of Alatta. 


Temnopteryx virginica Brunner. 


Head and body above chestnut brown or piceous ; thorax bright chestnut ; 
legs and underside of thorax luteous ; underside of body lighter than above ; 
wing covers about one-third as long as the abdomen. Length, 8-12 mm. 
Width, 5-6 mm. 


Common in woods under stones from April until September. 
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Synopsts of Species of Blattide. 


Phyllodromia. 
Body narrow, wings reaching the tip of abdomen. 
Thorax with two dark brown stripes.................- ...P. germanica, 
Ichnoptera. 
Wing covers much broader and extending pariakimed hae the body. 
Size small ; uniformly yellowish brown. . aoe .L, unicolor. 
Size large ; thorax dark brown, with light border. : a pe nunsylvanica. 
Periplaneta. 
Wings well developed, extending beyond the abdomen ; legs with strong 
spines. 
Chestnut brown; thorax pale, with two chestnut brown patches, 
Stylopyga. P. americana, 
Wings not reaching tip of abdomen in the male ; rudimentary in the female. 
Wholly deep) chestnut brownlor piceouSs..-1.)5 ee ie ie eee S. orientalis. 
Panchlora. 
Abdomen very broad and flattened; antennz shorter than the wing 
covers. 
Pale green, thorax with a yellow stripe on each side ; wing covers 
With ai white basal’ Streaks ec rencqnreiehs ucts sie tesserae P. viridis. 
Ectobia. 


Body twice as long as broad ; wings reaching the tip of abdomen, anten- 
ne longer. 
Thorax with a broad pale border ; wing covers with a pale basal 


Streaky oe sorte 5, of es eeterere sie, wicledune Creve ten tenete iecere pneeemene E. borealis. 
emmuatenee 
Wing covers about half as long as the abdomen. 
Wholly chestnut brow noripiceOusieimre ier ete = ieee eetnae te 7. virginica. 


PHASMID4L.—WaALKING STICKS. 


Diapheromera Gray. 


Wingless ; body stick-like, very long, slender, narrow and of almost equal 
width throughout ; antenne very long and thread-like ; legs long and graceful; 
femora of middle legs swollen and provided with a prominent spine, in the male. 


Diapheromera femorata (Szy). 
PLATE X, PIG. 10. 

Wholly green, greenish or varying from very light to dark chocolate brown. 
Length, 65-85 mm. 

This insect is popularly known as the Walking Stick. It is 
found in this vicinity during the latter part of August and in 
September, and is not rare. It feeds on the foliage of hazel, 
oak, hickory, locust and other trees and shrubs. ‘The eggs are 
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gray, oval in outline, and are dropped loosely on the ground in 
autumn and hatch the succeeding year. When at rest the insect 
mimics a green twig or dead branch. 


GRYLULIDA=CRricKkETs: 


The Gryllidz may be known by their large globose head, with 
long thread-like antenne. The wing covers are rather flat on 
top and abruptly bent downwards at the sides ; except in Gry/lo- 
talpa and Tridactylus, which have the wing covers oval, and the 
fore tibia very broad and toothed ; the other species have the 
anterior legs slender, and the posterior femora stout and swollen, 
except in Cicanthus where they are rather slender. The hind 
wings are folded when present; and the wing covers of the 
males are provided with a stridulating organ. 


Tridactylus Over. 


Body glossy. Head and pronotum convex; eyes oval ; antennz short ; wing 
covers not reaching the end of the body; wings longer or shorter, folded 
lengthwise like a fan. Anterior tibia broad and flat, armed at the end with 
four spurs ; all the tarsi very slender ; posterior femora long and broad, with a 
rounded shallow depression at the end. Body narrower than the thorax. 


Tridactylus terminalis Scudder. 
PLATE V, Pic: 15. 
Ilead and thorax pitchy black, glossy, sometimes with reddish brown spots. 
The hind femora are black with two white spots or fascia. The wings reach 


to the tip of the abdomen, or extend a little beyond, in both sexes. Length 
about 7 mm. 


Found from May to September in damp situations. The insect 
burrows perpendicularly in the ground ; the channel expanding 
at the bottom. According to Mr. Wm. T. Davis it is very difficult 
to capture, owing to its marvelous agility. The power of leaping 
is so great that it seems to disappear quite mysteriously, and one 
wonders which way it has gone, it being seldom that the depar- 
ture can be accurately followed by the eye. 
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Gryllotalpa ZLatreil/e. 


Head oval ; thorax convex, sub-ellipical, sides rounded ; body rounded and 
about twice as long as the thorax ; anterior legs very stout and strong, broad 
and flattened, with four long spines at the tip and a movable claw-like organ 
outside, with two spines; middle legs short and slender; hind legs longer. 
Wing covers about half as long as the abdomen ; hind wings half as long or 
longer than the abdomen. 


Gryllotalpa borealis Burmeister. 


Cinnamon brown, covered with short, fine hairs of the same color. The 
wing covers are less than one-half as long as the abdomen, and the hind wings 
extend a little beyond the wing covers. Length, about 30 mm. 


This insect is commonly known as the Mole Cricket, so called 
from the enlarged fore feet, head and thorax, which wonderfully 
mimica mole. Itlivesin damp places, especially along the borders 
of ponds and sandy banks of streams, where it burrows in the 
ground, and forms long channels with raised ridges, which very 
much resemble a miniature mole hill. The eggs are deposited in 
masses of from 200 to 300 in a round cavity deeper in the ground. 


Gryllotalpa columbia Scudder. 
PLATE V, FIG. 5. 


Differs from the preceding species by having the upper wings somewhat 
longer, and the hind wings extending beyond the tip of the abdomen. Length, 
30-35 mm. 


The habits are the same as in G. borealis, but the insect is less 
common, and it is probably nothing more than a long-winged 
variety. 


Gryllus Zinneus. 


30dy stout; head large and globose; eyes large and rounded; antenn 
thread-like, longer than the body ; thorax broader than long, about as wide as 
the head ; hind femora powerful, well developed and adapted for leaping ; hind 
tibize with a double row of long spines growing longer towards the tip ; anal cerci 
long and tapering ; ovipositor of female as long or longer than the abdomen ; 
wing covers as long or shorter than the abdomen bent down at the sides. Wing 
covers of male provided with a well-developed organ for stridulation ; hind 
wings as long, longer or shorter than the abdomen, sometimes aborted, 
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Gryllus pennsylvanicus Burmeister. 
PLATE V, Frcs: 6 AND: 7: 


Wholly shining jet biack, covered with a very fine grayish pubescence on the 
thorax, legs and underside of body. In older examples this pubescence becomes 
abraded, and the insect is then very glossy. The wing covers are as long or 
more or less shorter than the body, and vary in color from ochraceous brown to 
pitchy black. The hind wings are shorter, or as long, or extend considerably 
beyond the wing covers, like tail-like projections. Length, ro to 20 mm.; 
Ovipositor, 12 to 15 mm. 


The above description includes the forms known as Grydlus 
luctuosus Serv., G. nigra Harris, and G. neglectus Scud. 

G. luctuosus is the form with the hind wings projecting like 
tails beyond the wing covers; G. neg/ectus is the form with the 
wing covers as long or shorter than the abdomen in the female 
and as long as the abdomen in the male; G. xigra is the form 
with somewhat shorter ovipositor. 

This insect is very common everywhere in this neighborhood 
from May until frost, in open fields and woods, under stones, 
sticks and rubbish. The eggs are laid singly in loose soil, and 
the young crickets emerge in fourteen days. The egg is elon- 
gated, whitish, and is slightly curved ; the sides almost parallel. 
Length, 2 mm.; width,.75 mm. The young cricket is pitchy 
black with a whitish longitudinal stripe on the middle of the 
head ; the stripe is continuous along the back to the end of the 
body. The first abdominal segment is sordid white above and 
below. The thorax is also whitish beneath. At the end of body 
are two ferruginous bristle-like appendages with rather long hairs. 


Gryllus abbreviatus Serville. 


Head, thorax and body shining black. The legs vary from reddish brown 
to pitchy black. Wing covers fusco-testaceous, and as long or nearly as long 
as the abdomen. Hind wings shorter than the wing covers. The ovipositor 
of the female is very long. Length, 18-23 mm. ; length of ovipositor, 18- 
21 mm. 


This species may be distinguished from the preceding species 
by the remarkable length of the ovipositor of the female, and by 
the great size of the head. It is also a much heavier and clumsy 
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species. Quite common in this vicinity, especially in the sandy 
districts of Long Island and New Jersey. The insect makes its 
appearance during August and lasts until frost. The eggs, as 
far as my experiments are concerned, do not emerge before the 
following year. G. angustus Scudder is the form which is less 
clumsy and considerably narrower than G. abdreviatus. 


Gryllus domesticus Zznwn. 
PLATE: BIG. 8: 


Pale brown, with chestnut-brown markings on the head and thorax. The 
wing covers extend to the end of the abdomen, and the hind wings extend 
considerably beyond. Length, 21 mm. ; ovipositor, 12 mm. 


This is the European House-cricket, or “cricket of the hearth,”’ 
whose familiar chirp is so well known in houses, and especially 
about fireplaces. In this vicinity it is not common. 


Nemobius Serzz//e. 


Small sized species, allied to the genus Grvyl/us. Head and thorax with 
comparatively long hairs; first and second joints of maxillary palpi minute, 
third and fifth joints of about equal length, fourth joint smaller. The venation 
of the wing covers of the female differs from Gryv//zs, the veins running longi- 
tudinally, while in Gryd/us they run obliquely from both sides, thus forming 
lozenge-shaped spaces between. Hind tibiz with long spines of unequal 
length. Ovipositor of female straight, longer or shorter than the abdomen. 


Nemobius fasciatus (Ve Geer). 
PLATE V, FIG. 9g. 

Dusky brown to almost piceous, with head and thorax hairy ; the wing covers 
and legs sometimes paler. On the head are four black longitudinal stripes, 
which are only faintly visible in dried specimens. A black line also on each 
side of the thorax, continuous with a line of the same color along the sides of 
the wing covers. Body above black, with indications of two rows of pale 
spots. Underside pale brown with a broken, blackish, spot-like stripe on each 
side. In the male the pale portion of the underside of the body is usually 
reduced to a stripe along the middle. The ovipositor is straight, and pointed 
obliquely upwards, and is about as long as the hind femora. Spines on tibiz 
of hind legs rather long. The wing covers in the male are as long or almost 
as long as the abdomen, and in the female they are about half as long. The 
hind wings are over twice the length of the wing covers, and project beyond 
like tails. Length, male and female, about 9-11 mm. ; ovipositor, 8 mm, 
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Nemobius fasciatus, form vittatus (//av77s). 
PLATE WV, Hie. ro: 


This form only differs from fasciatus in having the hind wings aborted ; in 
color, size and marking it is the same. 


The form vztfatus is exceedingly common in open wood and 
meadows in this vicinity. It is found from July until frost. The 
form fasciatus is quite scarce. The stridulation of this species is 
a continuous silvery, drop-like sound. It can be reproduced by 
taking a silver half-dollar between two fingers and striking the 
coin with the edge of a nickel. 


Nemobius affinis Beutenmiiller. 
PLATE V, FIG. 11. 


Shining ; head and thorax fusco-testaceous or wholly piceous, and sparsely 
covered with rather long hairs. Antennz longer than the body. Wing covers 
of the female not reaching the end of the body, and with a paler line along the 
angle where the wing turns down at the sides. In the male the wing covers 
reach the tip of the abdomen. Hind wings absent. The abdomen above in 
both sexes is blackish, with faint traces of some paler spots; on the underside 
the body is wholly testaceous, as are also the legs. Anal appendages extend- 
ing beyond the ovipositor, which points obliquely upwards. Length, about 
6-8 mm. ; ovipositor, 3-4 mm. ; anal appendages, 6.5 mm. 


Closely allied to Wemobius fasciatus, form vittatus, but is much 
smaller and more shining. It also differs by the shortness of the 
ovipositor, it being about one-half as long, and by having the 
abdomen wholly testaceous beneath. The stridulation is a long, 
continuous, soft, rolling whirrrrrrr. ‘The insect occurs from 
about the latter part of July until frost. It is found in the same 
places as the preceding species, and is rather common. 


Anaxipha Saussure. 


Closely allied to Vemodius, but differs by having the ovipositor of the female 
sabre-like and curved upwards with the end compressed. The antennz are 
very long, about five times as long as the body, and the spines of hind tibiz 
are of equal length. Wing cases of male almost encasing the abdomen, with 
a round glassy patch on top near the end of the wing. Hind wings absent. 
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Anaxipha exigua (.Say). 


Head and thorax testaceous with a few short hairs, and the former with three 
blackish lines in front, connivant at the mouth parts. Antennz very long, 
about five times as long as the insect. Wing covers paler than the thorax, 
reaching the end of the abdomen in the male and somewhat shorter in the 
female. Hind wings absent. Abdomen of male black; abdomen of female 
pale testaceous above and below, black laterally. Ovipositor curved, chestnut 
brown. Length about 5 mm. Ovipositor, 2mm. Antennz, 20 mm. 


This insect is not uncommon in this vicinity, and occurs from 
August until late in October. It is most common during late 
August and early September. It lives mostly on bushes, rarely 
on the ground, and especially on bushes growing in salt meadows. 
According to Mr. Davis it clings to the stems from six inches to 
a foot above the ground, and its song has a particularly silvery 
tone. 


Phylloscirtus Gucrin. 


Small sized. Head broader than the thorax ; eyes prominent and protruding. 
Antenne long, hair-like ; ocelli absent ; last joint of maxillary palpi exceedingly 
broad, spoon-like ; last joint of labial palpi similar but very much smaller ; 
thorax longer than broad ; abdomen almost entirely encased by the wing covers ; 
hind wing present or wanting ; wing covers of female with parallel longitudinal 
veins ; ovipositor sabre-like, short, and curved upwards; sides of wing cases 
of male bent obliquely downwards ; hind legs graceful, with weak spines on 
the tibia. 


The species of this genus somewhat resemble small Cicindelas, 


and may be at once recognized by the very broad spoon-like 
joints of the palpi. 


Phylloscirtus pulchellus ( UA/er). 
PLATE V, Fic. 16. 


Ilead and thorax bright crimson red, the latter with the lateral margins nar- 
rowly bordered with white ; palpi black ; antennae much longer than the body, 
black at base, then whitish for some distance, then again blackish to the tip. 
Abdomen shining jet black; wing covers chestnut brown or almost black. 
Legs yellowish. Length, 7 mm. 


Rather scarce in this vicinity. It is found on shrubs and limbs 
of trees, during September and October, 
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Apithus agitator U/*ler. 


It is possible that this insect may be found in the vicinity of 
New York City. It is a southern species, and may be looked for 
in southern New Jersey. It inhabits grape vines and dense 
shrubbery, and is found fully developed in September. 


Orocharis saltator UvAler. 


Like the preceding, this is also a southern species, and possibly 
may occur here. It also inhabits shrubbery and trees. 


Gcanthus Serville. 


Thorax elongated, narrow, sides deflexed, anterior portion somewhat nar- 
rower than the posterior portion. Antenne about twice as long as the body. 
Hind legs long and slender, with weak spines on the tibiz. Wings of female 
wrapped around the body. Wing covers of male flattened and transparent. 


The members of this genus may be easily known by their nar- 
row and slender hind legs and structure of the wings. 


CGcanthus niveus (De Geer). 
PLATE V, FIGS. 12 AND 13. 


Wholly pale, whitish green with two slightly elevated black dots on the 
underside of each antenna, one on the first and one on the second joint. 
Top of head and first joint of antennz usually pale yellowish 
brown. Tip of ovipositor of the female black. Wing covers 
almost twice as long as the abdomen ; hind wings as long as 
the upper. Average length, from head to tip of wings, 16 mm.; 
body, 11 mm. ; width of male wing covers, 6 mm. ; female, 
3 mm. 


Very abundant during August and September in 

Fic. 2. gardens and open woods, on vines and trees. The 
Underside of ‘ : oe iad 

basal joints stridulation of this insect is very shrill and only 


of antennz of 
peS aIvENS. heard at night, but sometimes also on cloudy 
days and in dark places in the shrubbery, when the song is 
quite faint. 

The stridulation is a continuous, pulsating, equally sustained 
trrr-rece-trri-rece, etc. ; it has also been described as a pulsating 
sound like re-teat, re-teat, or a-beat, a-beat. 
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CEcanthus angustipennis /irch. 


Wholly pale greenish white ; wings transparent and sometimes with a pale 

yellowish-brown patch on top of the head. Antennz with two elevated black 

marks on the underside, the one on the first joint hooked at 

the base, with the hook turned inward and the mark on the 

P) second joint oblong. Average length from head to tip of wing 
covers, 14 mm. ; body, 10 mm. ; width, 3.5 mm. 


This species is not as common as @. ntveus. 
It inhabits the higher parts of different kinds of 
forest and fruit trees. The stridulation is very 


ss different from @. niveus. It is a faint, continuous 
IG. 3. 


Underside of  reeeeeeé, lasting about five seconds, and terminating 
basal joints of 


antenne of @. abruptly, with an equal interval of rest. Usually 
ae ae sings at night only, but sometimes also late in the 
afternoon in shady places, and on cloudy days. The insect may 
be readily separated from wveus by the much narrower wing 
covers and the different shaped marks on the basal joint of the 
antenne. Found from August until the colder weather sets in. 


CEcanthus nigricornis Walker. 


Yellowish green, with three more or less distinct black, longitudinal stripes 
on the head and thorax, which are sometimes entirely black. The legs are 
yellowish with a blackish tinge, or entirely black. Underside 
of body black ; upperside yellowish green. Antenne black 
with four black marks on the first two joints. The inner- 
most mark on the first joint about twice the length of the 
outer, and nearly always confluent at the upper ends. On 
the second joints the marks are more equal. In many 
individuals the antenne are entirely black ; then the marks 
are not discernible. Hind wings extending more or less 


beyond the wing covers. Average length from head to tip 


of wing covers, 15 mm. ; body, 11 mm. ; width, male, 4.5 
mm.,, female, 3 mm. 


Fic. 4. 


Underside of basal 


‘ints! afantentie of Our most common species in this vicinity. 
eas aad It is found from the latter part of July until 
frost, along roadsides and in open fields on low bushes. The 
stridulation is a very shrill, continuous w/zrrr, often lasting 


several minutes. It sings in the hottest sunshine and by night. 
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CEcanthus 4-punctatus eutenmiiller. 


Wholly pale yellowish green, with the antennze fuscous ; 
basal joints yellowish green with two black marks on the 
underside of each of the first and second joints. The marks 
are similar to those of (2. nigricornis, but are not united 
on the first joint as is usually the case in xzgrzcornis. The 
wings protrude more or less beyond the wing covers. 
Size about the same as (2. nxigricornis. 


Found in the same localities with @. nzigricoruis, 
Fig. 5- 


Underside of basal 29d it is possible that it may be a form of that 


joints of antennz nos : 
of (2. 4-punctatus. SPCele>: 


CGcanthus pini Aeutenmiiller. 


Head and antennz testaceous, the latter becoming darker towards the tip ; 
first two joints with four black marks; the inner mark on the first joint 
long and straight, the outer oblique ; those on the second 
joint parallel ; eyes black ; thorax testaceous with a longi- 
tudinal line on each side above ; anterior pairs of legs tes- 
taceous ; posterior femora green, tibiz testaceous; body 
beneath black with the sides yellowish green ; body above 
blackish with a green stripe along the back ; elytra trans- 
parent, with grass-green veins ; hind wing slightly protrud- 
ing beyond the elytra ; veins also green. 


The female is somewhat paler than the male, and the 


Fic. 6. wings extend a little more beyond the elytra ; ovipositor dark 
Underside of basal - ae = A vers i 
joints of antennz of testaceous, tip black. Average length from head to tip of 
. pint. wing covers, 14 mm. ; body, 12 mm. ; width, 4.5 mm. 


Somewhat resembles @. nigricornis, but may be readily distin- 
guished from it by the grass-green color of the wings and the 
testaceous head and thorax, and marks on basal joints of the anten- 
ne. This insect lives only on pine trees, and usually on the high 
branches. Its song is a continuous, soft and metallic rececececee, 
with numerous undulations. When many individuals are heard 
together, their stridulations sound not unlike the jingling of 
sleigh-bells at a distance. 

Has been found by me in Windham Co., Conn., and it is not 
unlikely that the insect also occurs in this vicinity. It should be 
looked for in the pine districts. 


272 Bulletin American Museum of Natural History. '|Vol. V1, 


CEcanthus latipennis P/ey. 


Pale yellowish green, with the wing covers very much broader in the male 
than in any other species of the genus. The antennz are destitute of black 
marks on the underside of the first two joints, which are characteristic of the 
other species of Gicanthus. The basal joints of the antennz and top of head 
are of a distinct pink color. The wing covers extend considerably beyond the 
abdomen, and the wings in the male are much shorter than the wing covers, 
and in the female about as long. Average length from head to tip of wing 
covers of male 16 to Ig mm. ; width of wing covers, 7-8 mm. ; female, 14-17 
mm. ; width, 3-4 mm. 


Quite scarce in this vicinity, but not uncommon in certain 
localities on Staten Island. The insect lives on low plants, in 
damp places. The stridulation is a shallow, continuous trill last- 
ing for some time, with indefinite intervals of rest. Sings late 
in the afternoon and by night. Found during September and 
October. Easily distinguished from the other species by the pink 
color of the basal joints of the antennez and top of head. 


Xabea Walker. 


3ody smooth, shining, slender ; head broader than the thorax ; antennz with 
a rather short tubercle on the underside of the basal joint; first and second 
joints of the maxillary palpi cylindrical, minute; third joint very long and slen- 
der ; fourth joint much smaller than the second, clavate ; fifth joint longer than 
the third, straight on one side and swollen on the other, apex oblique ; thorax 
long, sides parallel; wing almost twice as long as the wing covers; legs 
pubescent ; hind tibize without spines. In form and general appearance this 
genus very much resembles @écanthus, but differs in having the hind tibize 
unarmed, different palpi, and long hind wings. 


Xabea bipunctatus (Le Geer). 
PLATE V, FIG. 14. 

Pale pinkish brown, with two rather large blackish spots on each of the upper 
wings in the female. ‘The hind wings very long and extend much beyond the 
upper wings, and have a decided opalescent hue when expanded. ‘The legs are 
pale with a pinkish hue. In the male the dark spots on the upper wings are 
absent. Length to tip of wing covers about 17 mm.; body about 13 mm.; 
width about 5 mm.; female, 4 mm. 


Easily recognized by its pinkish-brown color and the dark 
spots on the wing cases in the female. 
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Synopsts of Spectes of Grylide. 


Tridactylus. 
Antennz shorter than body, anterior tibize flattened and armed with teeth. 
Small species : glossy black, sometimes marked with red... 7. terminalis. 


Gryllotalpa. 
Antennz shorter than body ; anterior tibize flat, armed with teeth and a 
movable, claw-like organ outside. 
Large species : brown, covered with short hairs. 
Wing covers less than half the length of abdomen; wings 


extending a little beyond wing covers............... G. borealis. 
Wing covers more than half the length of abdomen ; hind wings 
VELyRlONO: Peta a) 5 sete ete ia Poe edad G. columbia. 
ves ila: 


Antennz longer than the body ; wing covers abruptly bent down at sides. 
Black, wing covers sometimes brown ; ovipositor, 12-15 mm. long. 
Hind wings short ; wing covers as long as the abdomen, 
G. pennsylvanicus. 
Hind wings extending beyond the wing covers, like tails, 
form Zuctuosus. 
Wing covers shorter than the abdomen in the female, hind wings 
AO IENAE GO Me Rees Aone TAOmA coma go os Aor c form xeglectus. 
WO wAPOStOn MAthel SHOE. +.<26-1-leys ers cee Eoeae ieee form nigra. 
Wing covers always testaceous. 
Form robust; hind femora usually ferrugineous ; ovipositor, 
BOR OM IMM OU aici itera tee ate Mae key Sa sean G. abbreviatus. 
Much more slender than abbreviatus........ form angustus. 
Pale testaceous, head and thorax with chestnut- brown markings, 
G. domesticus. 
Nemobius. 
Small species, allied to Gry//us ; with rather long hairs ; hind tibize with 
unequal spines. 
Underside of abdomen with a testaceous stripe along the middle ; 
ovipositor very long. 
Hind wings extending beyond the wing covers like tails, VV. fasciatus. 
Elina wis: AD Outed srr vavateteravai. ey-teterolenePetever i a siarare ...form vittatus. 
Underside wholly testaceous beneath ; ovipositor short. .......4V. affinis. 


Anaxipha. 


Small size ; antennze exceedingly long; spines of hind tibize equal in 
length ; ovipositor sabre-like. 


Wholly pale testaceous ; abdomen black beneath..............4. exigua. 
Phylloscirtus. 
Head broader than thorax ; last joints of palpi enlarged, spoon-like. 
Flead and ithorax crimson: red). ccs: 0 os 2s ve cisee esieietn > P. pulchellus, 
CG canthus. 


Hind leg slender, tibiae with weak spines. 
Antennz with one black mark on the two basal joints : 
Wing covers broad ; marks on antennz in shape of small dots, 
CE. niveus. 
Wing covers narrow ; mark on first joint of antennz long and 
hooked at base ; mark on second joint oblong, Z. angustipennis. 
Antennze with two black marks on the first two basal joints : 
ITead, thorax, legs and antennz usually black ; marks on first 
joint of antennz generally connected at apex....@. nigricornis. 


[ October, 1894.) 1s 
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Wholly pale greenish white, transluscent; marks on antennz 
elongates parallel vdistineti44 ee a---e eee ee CE. g-punctatus. 
Head, thorax and legs testaceous ; hind femora, veins of wings 
grass-green ; inner marks on first joints of antenne straight, 
the outer oblique ; on second joint, parallel....... ... QZ. pini. 
Antenne without marks on underside of first two joints. 
Wing covers very broad ; head and basal joints of antennz 
PINk Ao 24c eee SR ee Tana eats ere oe .. ....C. latipennis. 


Xabea. 


Hind legs slender, tibize without spines. 
Pinkish brown ; first joint of antennz tuberculate beneath, 
X,. bipunctatus. 


LOCUSTIDZ.—GRASSHOPPERS. 


The species of this family, found in this vicinity, are divided 
into five subfamilies, which may be separated by the following 
characters : 


Prosternum without spines. 
Wing covers broad ; hind wings longer than wing covers ; vertex 


not elongated into a cone or tubercle............ PHANEROPTERIN. 
Prosternum with long slender spines. 
Wing covers and wings very broad ; concave ........ PSEUDOPHYLLIN&. 


Wing covers narrow, tapering towards the apex, shorter than the 
hind wings ; head with a blunt tubercle or prominent cone, 
CONOCEPHALIN 4, 
Wings and wing covers rudimentary. 
Pronotum extending over the first abdominal segment ; prosternum 
With SPIN ES pete ayes eisinte ol steven ae te nia pater reeds DECTICIDINA. 
Wings and wing covers absent. 
Pronotum not extending over the first abdominal segment ; pros- 
temmum)withoutispinesty os selesen ee atte eee .. .STENOPELMATIN-®, 


PHANEROPTERINZ. 
Scudderia S7a/. 


Head oval; eyes round and protruding, vertex pinched ; antennz longer 
than the wings, first joint cylindrical, stout ; second joint smaller, remaining 
joints hair-like. Thorax longer than broad, narrower in front than behind ; 
lateral carina sharply defined. Wing covers shorter than the wings and nearly 
of equal width throughout, apex rounded. Hind legs very long and slender. 
Male with the anal plates provided with two curved spines, the one from the 
supra-anal plate curved downward and notched at the end, and the one from the 
subanal curving upwards and grooved above. Female with the ovipositor 
short, broad, flat and turned upwards, with the apical portion very finely 


serrate, 


The species of this genus may be known by their narrow wing 
covers and the singular anal processes of the male, 
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Scudderia curvicauda (De Geer). 
PLATE VII, Fics. 5 AND 6. 


Wing covers, legs and thorax pale grass green ; head and underside of body 
paler ; pronotum much longer than broad, narrower in front than behind, and 
with a yellow line along the lateral carina. The notch of the supra-anal spine 
is square, with a minute median tooth, the lateral parts of the notch com- 
pressed. 


Measurements.—Length of body, 22-25 mm. ; wing covers, 33-37; pos- 
terior femora, 25-27 mm. 


Common everywhere in this vicinity from August until late in 
the fall. The insect may be found clinging to tall grasses, weeds 
and low bushes in meadows, especially in damp places. 


Scudderia furculata Arunner. 


Very much resembles the preceding species, but may be separated from it by 
the notch of the supra-anal spine of the male being acute and the sides of 
notch rounded, flattened at the end and compressed beneath into a small flat 
process. The female is very difficult to separate, but lacks the black color at 
the basal fold of the ovipositor. 


Measurements.—Male: Length of body, 20-23 mm.; wing covers, 34-38 
mm. ; posterior femora, 24-30 mm. Female: Length of body, 22 mm. ; wing 
covers, 34 mm. ; posterior femora, 27 mm. 


Found in the same localities as S. curzicauda, from August 
until late in fall. Not common. 


Scudderia furcata Arunner. 


Grass green; wing cover narrow and of equal width throughout, apex 
rounded ; lateral carina of pronotum without trace of a yellow line. The 
notch of the supra-anal spine of the male is very deep, and the lateral pieces very 
much swollen. 


Measurements.—Male: Length of body, 16 mm. ; wing covers, 3I mm. ; 
posterior femora, 23 mm.; pronotum, 5 mm.; width of wing covers, 6 mm. 
Female: Length of body, 20 mm.; wing covers, 30 mm. ; posterior femora, 
22 mm. ; ovipositor, 5 mm. 


Very common from early in August until late in fall. Found 
on low bushes and grasses, especially in damp meadows and road- 
sides. 
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Scudderia angustifolia (Harris). 


Very closely allied to the preceding species, but somewhat smailer, and has 
the hind femora shorter, and the wing covers narrower ; there is also a distinct 
yellow line along the lateral carina of the pronotum. In color it is the same 
as S. furcata. 


Measurements.—Male: Length of body, 14-15 mm.; wing covers, 25-26 
mm. ; pronotum, 4 mm.; posterior femora, Ig-20 mm. Female: Length of 
body, Ig-2I mm. ; wing covers, 25 mm. ; ovipositor, 5.5 mm. 


Common in the same localities as the preceding species. 
August until late in fall. 


Scudderia fasciata Aeutenmiiller. 


Head green, with a white line on the face, and at the sides a yellowish mark ; 
basal joint of antennz green, following joints dark testaceous, becoming darker 
towards the apex ; pronotum dark grass green, paler at the sides, and a rather 
broad yellow stripe along the lateral carina ; wing covers dark grass green with 
a pale yellowish brown shade along the inner (dorsal) margin, preceded by a 
blackish line running from the base of the wing to the apex; another blackish 
line runs along the costal vein; hind wings transparent, veins green and a 
dark green apical patch shaded with blackish ; sides of abdomen green, above 
purplish ; underside with a white and purplish stripe on each side, and green 
along the middle; tip of anal spines of the male and ovipositor of female 
reddish brown ; anterior legs green, femora testaceous at the base; middle 
legs entirely green ; hind legs green, with the femora marked with black out- 
side ; tibize with black spines ; tarsi of all the legs purplish brown. 


Measurements.—Male: Length of body, 18 mm. ; pronotum, 4 mm. ; pos- 
terior femora, 18 mm. ; wing covers, 25 mm. ; expanse, 61 mm. Female: 
Length of body, 21 mm. ; pronotum, 4 mm. ; posterior femora, 17 mm. ; wing 
covers, 21-23 mm. ; expanse, 50 mm. 


This species occurs on pine trees, and in color very much 
assimilates to the leaves of this tree. It has been found in Con- 
necticut and near Ithaca, N. Y. 


Scudderia pistillata Brunner. 


Apex of vertex concave ; pronotum narrower in front than behind; wing 
covers very broad, wider at the middle than at the base and apex, with radiating 
veins ; anterior margin curved, inner margin quite straight, apex rounded ; 
supra-anal process notched at the apex, with short, rounded lobes; subanal 


process extending a little beyond the upper process, 
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Measurements.—Male: Length of body, 16-20 mm. ; wing covers, 29-31 
mm. ; posterior femora, 21-23 mm. Female: Length of body, 18-20 mm. ; 
wing covers, 27-30 mm. ; posterior femora, 21-23 mm. 


This species may be easily recognized by the broad wing covers. 


It is found in the same localities as S. curvicauda, but is rare. 
August and September. 


Scudderia truncata Aeutenmiiller. 


Somewhat resembles S. fésté//ata, but is much smaller, the wings are nar- 
rower and almost of equal width, with the anterior margin curved and the inner 
margin somewhat concave, apex rounded; eyes protruding and larger than 
those of S. pisti//ata; pronotum narrower in front than behind, somewhat 
concave ; supra-anal plate of male with no elongated spine, but is abruptly 
pointed with the apex truncate and minutely notched. The subanal process is 
long and slender, suddenly turned upwards, and much less curved than that of 
S. pistillata. 

Measurements.—Male : Length of body, 15 mm. ; wing covers, 26 mm. ; 
posterior femora, I9 mm. 


Very rare in this neighborhood. ‘Taken at Vineland, N. J. 


Amblycorypha Sta/. 

Head with the vertex flat ; eyes elliptical or oblong oval; antennz thread- 
like, first joint large and thick, second joint but slightly smaller, third joint 
slender. Wing covers broad and rounded at the tip. Male with the supra-anal 
plate truncate ; subanal plate short and broad at base, narrower at apex, with a 
deep triangular notch, each tip with a short blunt spine-like process. Female 
with a long, flat, curved ovipositor, deeply serrated towards the end. 


Easily recognized by the broad oblong rounded wing covers. 


Amblycorypha rotundifolia (Scudder). 
lee AGO: WAL 1 Me, o. 
Wing covers oblong oval, pale pea-green, body somewhat paler ; hind wings 
transparent, with the veins and apical patch green ; posterior femora with four 


or five small spines and reaching to the tip of the wing covers ; ovipositor of 
female strongly curved upwards and strongly serrated at the apical portion. 


Measurements.—Length of body, about 20 mm.; wing covers, 27 mm, ; 
posterior femora, 23 mm. 

Common in this vicinity from the latter part of July until late 
in September. It inhabits thickets, or is found on bushes and 
shrubbery in open places. 
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Amblycorypha oblongifolia (De Geer). 


Allied to A. rotundifolia, but is longer and broader. The wing covers 
extend beyond the posterior femora, and the anterior portion of the thorax is 
considerably narrower than the posterior. Color pale pea-green, sometimes 
wholly rose color. Lower carina of posterior femora with about ten strong teeth. 

Measurements.—Length of body, 21 mm. ; wing covers, about 38 mm. ; pos- 
terior femora, 30 mm. Expanse of wings, 75 to 85 mm. 


Rather common in this neighborhood during August and Sep- 
tember until frost. Found in similar places with the preceding 
species. Instead of being green, this insect is sometimes 
entirely rose colored. 


Microcentrum Scudder. 


Larger and stouter than Amélycorypha. Vertex of head with a transverse 
furrow ; eyes oval, prominent ; pronotum a little longer than broad, anterior 
portion slightly narrower, lateral carina sharp. Wing covers broad, and gradu- 
ally sloping from the middle towards the apex, which is rounded and quite 
pointed, thus making the outer portion of the wing covers, beyond the middle, 
somewhat triangular. Hind femora about half as long as the wing covers. 
Supra-anal plate triangular. Subanal plate of male forked at the tip, similar to 
that of Amblycorypha. Ovipositor of female quite short, broad and abruptly 
curved upwards, blunt at the tip. 


Microcentrum laurifolium (Z7vv.). 
PLATE VI, FIG. 3. 


Wing covers grass green, with the venation conspicuously marked, extreme 
anterior edge light brown; hind wings transparent, with green veins ; body 
light green or clay colored. 


Measurements.—Length of body, 28 mm. ; pronotum, 6 mm. ; wing covers, 
46 mm. ; posterior femora, 26 mm. ; width of wing covers, [4 mm. ; pronotum, 
5.5 mm, ; expanse of wings, 95 mm. 


Quite rare in this vicinity, but more common in the Southern 
States. It may be easily recognized by its large size and leaf-like 
resemblance of the wing covers, especially when the wings are 
closed. It may also be known by its short posterior femora and 
tibiz, which in the two preceding species are much longer, The 
eggs are gray, oval and very flat, and laid on the edge of a leaf 
in single or double chain-like rows, the edges of the eggs over- 
lapping one another. 
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PSEUDOPHYLLIN/:. 


Cyrtophyllus Burmeister. 


Head large and stout ; eyes hemispherical and comparatively small ; vertex 
spine-like ; antennz almost twice as long as the wings ; pronotum as broad as 
long on top with two transverse furrows ; lateral carina well rounded, lobes of 
sides parallel, with angles acutely rounded ; wings concave ; wing covers longer 
than the hind wings, a little more than twice as long as broad, and of almost 
equal width, with the apex obtusely rounded. Anterior pairs of legs long and 
rather stout, and well adapted for climbing ; hind legs almost twice the length 
and also stout. Supra-anal plate longer than broad, and bluntly rounded at the 
tip ; subanal plate of male very long, paddle-shaped, and grooved on the upper 
side ; ovipositor of female quite long and curved upwards beyond the middle. 


Cyrtophyllus concavus (/arris). 
PEAR Wile BiG st 

Wing covers and thorax bright green ; head, legs and body much paler ; hind 
wings transparent. When the insect is at rest the wing covers curve around 
the body, so that their edges touch above and beneath ; pronotum roughly punc- 
tured and somewhat wrinkled ; head smooth. 

Measurements.—Length of body, 30-35 mm.; wing covers, 33-36 mm. ; 
posterior femora, 19-21 mm. 


This is the well-known Katydid. It may be readily known by 
its robust form and broad, concave wings. ‘The insect is arboreal 
in habit, living on the branches in the dense foliage of the tops 
of trees. Common in this neighborhood during August and 
September until the colder weather. 


CONOCEPHALIN-A. 
Conocephalus Servil/e. 


Head with the vertex more or less prolonged forward and upward into a 
cone, with a pointed tooth beneath ; face very oblique ; pronotum flat, narrower 
in front than behind ; lateral carina quite sharp, lobes of side curving obliquely 
backwards in front and well rounded behind. Wing covers narrow, broader 
at the base than the apex. Hind wings long and quite narrow. Cerci of male 
swollen, curved inwards and toothed. Ovipositor of female very long and straight. 


The species of this genus are readily known by having the 
vertex prolonged into a cone-like process, and by the narrow wings. 
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Conocephalus robustus Scudder. 
PLATE VI, FIG. 9g. 


Wholly bright green or pale brown, with the wing covers sometimes sparsely 
speckled with black. Cone of vertex pronounced and obtusely rounded at the 
apex, entirely green or with a slight touch of black at the apex, beneath ; the 
tooth before the middle small and blunt ; pronotum with a yellow stripe along 
the lateral carina and running along the head to the apex of the cone. Wing 
covers extending considerably beyond the posterior femora, quite broad at base 
in the male, with the singing apparatus well developed. The wing covers of 
the female are narrower, and the ovipositor somewhat longer than the posterior 
femora. Hind wings of both sexes almost as long as the wing covers. 


Measurements.—Male: Length of body, 30 mm. ; wing covers, 46 mm. ; 
posterior femora, 24 mm.; expanse, 96 mm. Female: Length of body, 35 
mm.; wing covers, 48 mm.; posterior femora, 25 mm. ; ovipositor, 26 mm. ; 
expanse, 96 mm. 


This insect is very common in this vicinity, especially in the 
salt meadows of Long Island, Staten Island and New Jersey, 
amongst the tall grasses and rushes. Its song is exceedingly loud 
and shrill, and can be heard at a considerable distance ; when 
the insect is near the sound is quite deafening. It is a continu- 
ous 622222222, increasing and decreasing in volume. It somewhat 
resembles the song of the Harvest-fly (Cicada canicularis). August 
and September. 


Conocephalus exiliscanorus Duzs. 
PLATE VII, Fics, I AND. 2. 


Very much resembles C. vodustus, but may be distinguished from it by 
the very long, sharp cone on the head, which projects upwards ; the under- 
side of the cone is shining black from the sharp-pointed tooth near the base to 
the apex. The wings are shorter than in C. robustus, but are equally as broad, 
The ovipositor of the female is much longer than the posterior femora, while in 
C. robustus it is about as long. The tooth on the underside of the cone of the 
head is also sharper and more prominent, and the head is longer and broader. 


Measurements.—Male: Length of body, 34 mm.; wing covers, 39 mm. ; 
posterior femora, 23 mm, ; expanse, 85 mm. Female: Length of body, 4o 
mm, ; wing covers, 43 mm. ; posterior femora, 23 mm. ; ovipositor, 38 mm. ; 
expanse, 92 mm, 


—s - 
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Found from the latter part of July until cold weather in the 
salt marshes and meadows of Staten Island. Its song is very 
different from that of C. rodustus, instead of the loud, shrill buzz, 
it is much slower, being a continuous shrill a-zip/—a-z7p—a-zip, or 
zit-zit-zit, etc. Sings late in the afternoon and at night. 


Conocephalus ensiger Harris. 
PrArE Vill BiGs ‘o: 
Much smaller and more graceful than the two preceding species. The cone 


on the head is similar to that of vobustus, but has a black line on each side 
beneath, running from about the middle of the apex. 


Measurements.—Male : Length of body, 26-28 mm.; wing covers, 38-40 mm. ; 
posterior femora, 18-20 mm. Female about the same size ; ovipositor, 25 mm. 


Rather common from about the middle of July until October 
in damp fields amongst the tall grasses and weeds. It is also 
found in salt meadows. Its stridulation is very different from 
that of the other species of Conocephalus, being a continuous 
th-ik-tk-tk-ik-ik, etc. Sings late in the afternoon and by night. 


Conocephalus dissimilis Serzv7d/e. 
PLATE VII, FIGS. 3 AND 4. 


Similar in shape to C. evszger, but the cone is much shorter, broader, obtusely 
rounded at the apex, and not pointed and elongated as in C. ensiger. The 
wings and wing covers are also shorter. 


Measurvements.—Length of body, 23-28 mm. ; posterior femora, 17-20 mm. ; 
wing covers, 28-34 mm. ; ovipositor of female, 34 mm. 


Found during August and September in the same localities as 
the preceding species. 


Orchelimum Servii/e. 


Size small ; face oblique ; vertex with a blunt tubercle at the apex, and meeting 
a smaller and similar projection from beneath ; antennze very long, thread-like ; 
first joint very stout and cylindrical ; second joint considerably smaller ; prono- 
tum flat on top, lateral carina well rounded, lobes of sides almost parallel, then 
forming more or less of a triangle at the bottom. Wing cases of the male 
narrow, broad to about the middle, then suddenly but gradually narrowing ; 
stridulating organ well developed. In the female the wing cases are of almost 
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equal width ; cerci with a sharp tooth-like hook inside, directed inward ; ovi- 
positor of female slightly curved, and terminating in a sharp point ; anterior 
pairs of tibiae with a number of spines. 


Orchelimum vulgare /arv7s. 
PLATE VI, FIGS. 4 AND 5. 


Shining, grass green, with a broad, more or less distinct stripe on the head 
and thorax and back of abdomen. The legs are testaceous or partly green. 
Antennz twice as long as the body, testaceous. Wings extending beyond the 
tip of the abdomen. 

Measurements.—Male: Length of body, 17-21 mm. ; Wing covers, 18-22 
mm. ; posterior femora, 14-15 mm. Female: Length of body, 17-21 mm. ; 
wing covers, 15-20 mm. ; posterior femora, 15-17 mm. 


Very abundant in this vicinity from about the middle of July 
until late in autumn. It is found in open fields, copses and 
along ditches, usually resting on leaves and stems of bushes and 
tall grasses. Dr. Scudder says: “When about to sing on a hot 
sunny day, the male mounts a stalk of grass about a foot from 
the ground, where it clings with its four front legs, allowing its 
hind legs to dangle on either side the stalk, that they may not 
interfere with the wing covers. Beginning with a ¢s it changes 
almost instantly into a trill of z7. At first there is a crescendo 
movement which reaches its volume in half a second; the trill 
is then sustained for a period varying from one to twenty seconds, 
but generally from six to eight seconds, and closes abruptly with 
p. This strain is followed by a series of very short staccato notes 
sounding like 77, 77, 7if, repeated at half-second intervals; the 
staccato notes and trill alternate ad Ubitum. ‘The staccato notes 
may be continued almost indefinitely, but are very rarely heard 
more than ten times in direct succession ; it ordinarily occurs 
three or four times before the repetition of the phrase, but not 
more than two or three times when the phrase is not repeated.” 


Orchelimum concinnum Scudder. 


Green, with a broad, dark reddish brown longitudinal band along the middle 
of the thorax and head where the stripe narrows to the width of the tubercle 
on the vertex of the head, passing over this down the front to the mouth, ex- 
panding broadly in the middle of the face ; legs green or brownish green. Wing 
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cover greenish brown, shorter than the hind wing in the male, and as long or 
nearly so in the female ; hind wings transparent, with dark veins ; ovipositor 
of female slightly curved. 


Measurements.—Length of body, 18 mm.; wing covers, 20 mm. ; hind 
femora, 16 mm. ; ovipositor, 8 mm. ; expanse, 44 mm. 


Quite rare in this vicinity. It frequents damp and marshy 
localities and lowlands. Found from July to late in the fall. It 
may be readily separated from O. vulgare by its being a much 
more slender and graceful insect with narrower wing covers. 


Orchelimum agile (De Geer). 


Recorded from New Jersey and southward. Possibly will also 
be found in this vicinity. 


Xiphidium Serville. 
Very closely allied to the genus Orchelimum, from which it can hardly be sepa- 
rated. The species, however, are much smaller and more graceful, and the 


ovipositor of the female is straight instead of curved. Wings as long, longer, 
or shorter than the abdomen. 


Xiphidium fasciatum (Ve Geer). 
PrARE, Vile PitGs 77 


Pale green, with a broad reddish brown iongitudinal band on its thorax, 
running to the top of the head, where it is considerably narrower ; face entirely 
green ; abdomen above reddish, green beneath. Wing covers and wings 
extending much beyond the body, reaching the tip of the ovipositor in the 
female. Hind wings somewhat longer'than the wing covers. 


Measurements.—Length of body, 13.5 mm.; wing covers, 17 mm. ; hind 


femora, II mm. ; ovipositor, 8 mm. 


Common everywhere, in swampy meadows, from the latter part 
of June until late in the fali. 


Xiphidium brevipennis Scudder. 
Prare Vi; Pre. +6: 


Smaller and somewhat stouter than X. fasctatum. Color light green or pale 
brown, with the band on the thorax and head the same as in /asciatum. Wings 
almost as long as the body, and not extending beyond as in fasciatum. The 
ovipositor is also longer. Antennze about three times as long as the body. 
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Measurements.—Length of body, 9-12 mm. ; wing covers, 6-8 mm. ; pos- 
terior femora, 11-12 mm. ; ovipositor, 9-12 mm. 


Very common in damp fields overgrown with tall grass and 
weeds, but especially abundant in salt meadows. Found from 
the latter part of July until late in autumn. 


Xiphidium nemorale Scudder. 


Greenish brown ; wing covers greenish with the front margin blackish, nearly 
as long as the abdomen in the male, somewhat shorter in the female ; top of 
head and pronotum with a broad, very faint, reddish longitudinal stripe margined 
with a whitish line on each side ; legs greenish with many red dots ; wing covers 
with prominent cross-veins ; ovipositor of female as long as the abdomen, 
slightly curved upwards apically. 


Measurements.—Male: Length of body, 14 mm.; wing covers, 8 mm.; hind 


femora, 12mm. Female: Length of body, 15 mm.; wing covers, 5.5 mm. ; 
hind femora, 13 mm.; ovipositor, 9g mm. 


This species may be found from about the middle of August 
until frost, resting on low shrubs and weeds along roadsides and 
the borders of dry upland woods. It is a western insect, and in 
this vicinity it occurs in New Jersey along the eastern slope of 
the Palisades. 


Xiphidium nigripleurum Arwner. 


Reported from Ithaca, N. Y., and may possibly be taken in 
this vicinity. 


DECTICIDIN A. 


Atlanticus Scudder. 


lead rounded; vertex compressed; pronotum flattened on top with 
the lateral carina sharp and abruptly bent down at the sides. ‘The prono- 
tum is narrower in front than behind, and slightly pinched before the middle ; 
it also extends backwards over the first abdominal segment. Wing covers 
of female rudimentary and hidden under the pronotum; those of the male 
about half as long as the body ; ovipositor of female stout at base, straight, 
flattened, and pointed obliquely upwards. 


An 
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Atlanticus pachymerus (2urme/ster). 
PLATE VII, Fic. 7. 

Grayish brown, with the wing covers of the male marked with black. The 
abdomen and femora are sprinkled with minute blackish dots. The extreme 
lateral edge of the pronotum with a yellowish border, preceded by a black 
streak at the posterior portion. 


Measurements.—Male : Length of body, 20 mm. ; pronotum, 9 mm. ; wing 
covers, 8 mm.; posterior femora, 15 mm. Female somewhat larger ; ovipositor, 
20 mm. 


Rare in this vicinity. It occurs in dry places, especially along 
hill sides. Found from about the middle of June until late in 
September. 


Atlanticus dorsalis (Burmeister). 
Jeaby Nain WAU IES Sates cy 


Closely allied to the preceding species, but may be distinguished from it by 
being larger, and the legs and ovipositor considerably longer. The color is 
much the same as in A. pachymerus. 

Measurements.—Length of body, 24 mm.; pronotum, I0 mm.; posterior 


femora, 25 mm.; ovipositor, 30 mm. 


Found in similar localities as the preceding species. Very rare. 


STENOPELMATIN. 


Ceuthophilus Scudder. 


Wingless ; head large, oval, vertex not tuberculate ; last joint of palpi longer 
than the third, and grooved beneath at the apex; antenn very long, usually 
two or more times as long as the body ; pronotum not extending over the meta- 
and mesothorax as in 4Z/anticus, and well rounded on top ; abdomen arched ; 
legs long, slender, with a few spines ; hind femora swollen at the base, chan- 
nelled beneath, and more or less spined ; hind tibia with more than four pairs 
of spurs, first tarsal joint almost as long as the rest together ; ovipositor of 
female straight, more or less swollen at the base. 


The members of this genus live in dark, damp places in cavities, 
under stones, mole hills, and in cellars. 


Ceuthophilus gracilipes Scudder. 


Ground color of body varying from luteous to dark castaneous, very heavily 
marked with black, so that the latter is often or perhaps generally the prevailing 


286 Bulletin American Museum of Natural History. [Vol. V1, 


tint ; the dark colors prevail always on the hinder half of all the segments. 
The black markings are irregular and much broken ; outer sides of the posterior 
femora with blackish transverse streaks, more or less distinct. Antennz about 
three to four times as long as the body. Legs very long. Hind femora as long 
or longer than the body, stout at base and about twice the length of the fore 
femora ; outer carina of the hind femora of the male with about thirteen coarse 
spines ; inner carina with the spines considerably shorter and more even ; in the 
female the carina are almost unarmed; hind tibie longer than the femora, 
straight or slightly waved. 


Measurements.—Male : Length of body, 19-22 mm.; antennz about 75 mm.; 
pronotum, 5.75 mm.; fore femora, 10 mm.; hind femora, 20 mm. ; hind tibiz, 
24.75 mm. Female slightly larger ; ovipositor, 15.5 mm. 


Found during July and August in dark cellars of houses and 
barns, in hollow places under stones, and in hollow trees. It is 
one of the largest of the species of Ceuthophilus found in this 
vicinity. 

Ceuthophilus grandis Scudder. 
PLATE, Vi; SHIG. a7. 
Allied to the preceding species ; in color and markings it is almost the same, 


but differs from it in having the pronotum and legs somewhat longer ; the hind 
femora are also longer and more robust. 


Measurements.—Male: Length of body, 19 mm.; pronotum, 6.5 mm. ; 
antenne, go mm.; fore femora, 11 mm. ; hind femora, 22 mm. ;_ hind tibia, 
25mm. Female somewhat larger ; ovipositor, 13.5 mm. 


This insect has been taken at West Farms, New York City ; 
heretofore it was only known from Tennessee. It is closely 
related to C. gracilipes, but is a heavier insect and the spines on 
the hind femora of the male are longer. 


Ceuthophilus uhleri Scudder. 


Reddish brown or rufo-testaceous, heavily flecked with dark fuscous so as to 
produce a tolerably uniform mottled appearance ; on the pronotum is a pale 
medio-dorsal streak ; the flecking is made up of small more or less confluent 
dots ; legs luteous more or less infuscated, especially the apical portion of the 
femora and the markings of the hind femora; antennae about twice as long as 
the body ; fore femora less than half as long as the hind femora, about one- 
third longer than the pronotum, and about one-fourth longer in the female ; 
hind femora stout, about three and a third times as long as broad, with the 
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outer portion of the apical half and upper portion of the inner side with scab- 
rous raised points, the outer carina armed with 7—8 unequal inequidistant coarse 
irregular spines, or almost unarmed but for some 3-4 raised points in the 
female, the inner carina with about 16 small spines or only a few slight ones on 
the apical fourth in the female ; hind tibize longer than the femora. 


Measurements.—Male: Length of body, 15 mm.; pronotum, 5 mm.; hind 
femora, 17.75 mm.; hind tibie, 18.5 mm.; fore femora, 7.35 mm. Female: 
Length of body, 15 mm.; pronotum, 4.6 mm.; hind femora, 13 mm.; hind 
tibiz, 18.5 mm.; fore femora, 5.75 mm. ; ovipositor, 8.25 mm. 


Rather scarce, living under stones. 


Ceuthophilus neglectus Scudder. 


Castaneous, more or less infuscated, especially above sides luteous; a broad 
more or less and often very obscure mediodorsal rufo-luteous stripe on the pro- 
notum, sometimes extended farther back but then generally broken ; the side of 
the pronotum and to a lesser extent the meso- and metathorax are more or less 
blotched with luteous, and the abdomen is more or less but generally feebly 
maculated with luteous ; the legs are generally luteo-castaneous, the tips of all 
the femora dark, sometimes almost black, the hind femora with scalariform 
fuscous markings ; antennz two to three times as long as the body ; the legs 
are rather slender and moderately short; fore femora much less than half as 
long as the hind femora and but little longer than the pronotum ; hind femora 
stout, the upper and lower margins almost equally arcuate, almost three times 
as long as broad, the inner surface with a few raised points next or at the upper 
margin beyond the middle, scarcely visible or absent in the female ; both carina 
minutely, closely and uniformly serrulate, through all but the basal third, the 
inner carina a feebler repetition of the outer. In the female the serrulations 
are sometimes almost imperceptible ; hind tibz scarcely as long or not longer 
than the femora. Ovipositor half as long as the hind tibiz. 


Measurements.—Male: Length of body, 12.5 mm.; pronotum, 4.4 mm.; 
fore femora, 5 mm.; hind femora, 12 mm.; hind tibix, r2mm. Female about 
the same size ; ovipositor, 6 mm. 


This is one of the smallest species of Cewthophilus found in 
this vicinity. It is not common. 


Ceuthophilus maculatus (/arris). 


Glabrous, mottled with luteous and blackish, the darker markings predomi- 
nating ; on the pronotum a luteous, mediodorsal stripe, also traces of such a 
stripe along the dorsum of the meta- and mesothorax ; the hind femora are 
strongly infuscated outside and inside ; the anterior pairs of femora infuscated 
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at the apex and all the tibiz at the base; posterior tibiz infuscated along the 
upper side ; fore femora a little more than a fourth longer than the pronotum, 
and much less than half as long as the hind femora ; hind femora as long as 
the body, three and a half times as long as broad, moderately stout at base, 
and with no raised points on the upper or inner surface, outer carina with about 
thirteen unequal coarse spines in the male, and minute distant inconspicuous 
spinules in the female ; inner carina with similar but uniform spines, none so 
large as on the outer carina (male) or with a few minute spinules on the apical 
half (female), the intervening sulcus not very broad. Hind tibiz feebly undu- 
late in the basal half in the male. Ovipositor nearly two-thirds as long as the 
hind femora. 


Measurements.—Male : Length of body, I4 mm.; pronotum, 5 mm.; fore 
femora, 6.6 mm. ; hind femora, 15.25 mm. ; hind tibiw, 16.25 mm. Female 
slightly larger ; ovipositor, TO mm. 


Found in woods under stones, in hollow trees and under loose 
bark. 


Ceuthophilus terrestris Scudder. 


Recorded from northern New York, the New England States 
and Maryland, and will doubtless also be found in this vicinity. 


Ceuthophilus lapidicolus (Aurmeister). 


Recorded from Pennsylvania and southward; may be found 
in this vicinity. 


Ceuthophilus blatchleyi Scuder. 


Recorded from New York, and possibly will also be found in 
this neighborhood. It is closely allied to C. wA/ert, but differs 
by having slightly different and weaker armature of the carina of 
the hind femora, by the slenderer hind femora, and the narrower 
inferior sulcus of the same. 


Ceuthophilus latens Scudder. 
Recorded from Ithaca and Endfield Falls, N. Y., and south- 
westward to Texas, It will possibly be found also in this 
vicinity. 
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Synopsis of Species of Locustide. 


Scudderia. 
Wing covers long and narrow, grass green. 
Anal segment of male with one decurved spine above and one 
recurved spine below ; ovipositor curved upwards. 
Notch of supra-anal spine square, with a minute median tooth ; 


sides of notch slender and compressed at tip.......S. curvicauda. 
Notch of supra-anal spine acute ; sides of notch rounded, lower 
eIeTGeavAy (Malbs) We eReNNIonS Aico onian ob ancbnonwecoomape S. furculata. 


Notch of supra-anal spine very deep and rounded, with the sides 
much swollen, forming a thick, fork-like process. 
Grass green ; length of hind femora, 19-20 mm......S. angustifolia. 
Grass green ; length of hind femora, 22-23 mm..........S. furcata. 
Wing covers with black streaks ; hind femora 17-18 mm., S. fasciata. 
Wing covers broad ; stridulating organ large ; pronotum almost as broad 
as long on top. 
Supra- anal | spine of male similar to that of /zrcez/ata, but not com- 
ORESHG! Sik HME SINSR oo sole wo gee veccosecusocs i. -- 5. pestillata: 
Supra-anal plate of male truncate, spine absent.............. S. truncata. 


Amblycorypha. 
Wing covers oblong broad, somewhat expanded in the middle and well 
rounded at the apex. 
Supra-anal plate truncate; subanal plate furcate, with two short 
spines; ovipositor of female long, recurved. 
Hind femora reaching the tip of the wing covers....4. rotundifolia. 
Hind femora shorter, not reaching the tip of the wing covers, 
A. oblongifolia. 
Microcentrum. 
Wing covers broad in the middle, tapering suddenly towards the apex ; 
ovipositor very short, recurved. 
Hind femora short, about half as long as the wing covers, 7. laurifolium. 


Cyrtophyllus. 
Wing covers very broad and concave. 
Legs stout ; subanal plate of male elongated, paddle-like ; eee 
of female inxewinuacl, Ike cia, idondes He DoOme j Sieteh ke .C. concavus. 


Conorenbalas: 
Head with a cone-like projection ; wing covers narrow ; ovipositor very 


long and straight. 
Cone of head long, bluntly pointed, with a slight touch of black at 


LMeHAPEX esis Mc eetac ocuee creer cres) Metered, evenctver ore C. robustus. 
Cone of head very long, ‘rather sharply ‘pointed, black beneath to 
AO OVE NS Tease Geo aecocane ac .C. extliscanorus. 
Smaller species : Cone of head pointed, bordered ‘beneath with black 
from about the middle to the apex....... ..-... 3 ee ensiger. 
Cone of head broad, not pointed, obtusely rounded at apex. * dissimilis. 
Orchelimum. 


Pronotum with lateral carina rounded ; vertex with blunt tubercle ; ovi- 
positor slightly curved. 


With broad brown stripe on top of head and pronotum... .... O. vulgare. 
With broad stripe on face, top of head and pronotum...... O. concinnum. 
Xiphidium. 
Small species, more slender and graceful than Orcheimum ; ovipositor 
straight. 


{ October, 1894.) 19 
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Wings and wing covers extending beyond the abdomen. 
Green ; with a broad reddish brown stripe on top of the head 
and pronotumn cer emo a) orice epee el ee X. fasciatum. 
Wings and wing covers shorter than the abdomen. 
Green ; with a broad reddish brown stripe on the top of head 


and pronotum:< Fide 5 eeiaerie aeeee ee X. brevipenntis. 
Greenish brown, stripe on head indistinct, margined by two 
white lines; legs with small red dots.............. X, nemoratle, 
Atlanticus. 


Pronotum extending over the first abdominal segment ; male with short 
wing covers, female wingless. 


Legs long ; hind femora 27 mm.; ovipositor 30 mm. long.... . A. dorsalis. 
Legs shorter; hind femora 22 mm.; ovipositor 20 mm. long, 4. pachymerus. 
Ceuthophilus. 


Body stout ; arcuate above, wingless. 
Large size : Legs very long ; fore femora of male from one-half to 
two-thirds as long again as the pronotum. 
Hind femora of male much less than four times as long as 
broad ; hind tibize very long, sometimes sinuous at base, 
C. gracilipes. 
Hind femora of male much more than four times as long as 
broad ; hind tibiz scarcely longer than the hind femora, 
C. grandis. 
Medium size: Legs shorter ; fore femora but little longer, if any, 
than the pronotum ; hind tibia waved. 
Hind femora of male three and a half times as long as broad ; 
no large spines on the outer carina ............... C. maculatus. 
Small species: fore femora a little longer than the pronotum. 
Hind femora stout ; outer carina of male with minute spines, 
C. neglectus. 


ACRIDID2.—LocuwstTs. 


The members of this family found in this vicinity are divided 
into four sub-families, which may be characterized as follows : 
Prosternum smooth or with an indistinct tubercle ; hind angle of prono- 


tum truncate or nearly so. 
Head more or less pyramidal, face oblique,antennz flattened, TRUXALIN&. 


Prosternum entirely smooth. 


Hind margin of pronotum acute-angled... ............. CE DIPODINA, 
Prosternum with a long tubercle. 
Hind margin of pronotum obtusely angled,............... ACRIDIDINA, 


Pronotum extending back over the abdomen to its extremity or beyond 
it; very small species. 
Wing. covers rudimentary. youn sppepase spunk MTs une ia cos erent TETTIGINA. 


TRUXALIN. 


Truxalis Linnaeus. 


Head slightly ascending on top; vertex projecting, horizontal and rounded 
in front. Face very oblique, with the median carina sulcate, lateral carina 
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straight, more or less distinct, reaching the corners of the face; eyes oblong, 
oblique, and placed well forward ; antennze about as long as the head, flattened 
at the base and rounded towards the tip; pronotum twice as long as broad, 
sides perpendicular, flat and almost parallel ; top of pronotum flat with lateral 
and median carina, and three indistinct transverse incisions ; wing covers long 
and narrow, obliquely truncate at apex ; prosternum smooth; all the wings 
extend somewhat beyond the posterior femora, which are flattened and longer 
than the tibiz. The male is similar to the female, but is very much smaller. 


Truxalis brevicornis /inneus. 
PLATE VIII, Fics. I AND 2. 


Pale green, somewhat dotted with brown over the wing covers ; lateral carina 
of pronotum and antenne and edge of vertex brown ; mouth parts and front 
legs pinkish brown. Hind wings transparent, with the veins greenish. The 
male is usually entirely pinkish brown, with the fore wings much paler along 
the inner margin. Some individuals have the top of head, face, the two front 
pairs of legs and the ‘inner margin of the fore wings green. Hind wings 
dusky, greenish at the base. 


Measurements.—Male: Length of body, 19-21 mm.; wing covers, 19-20 
mm.; posterior femora, 12-13 mm.; expanse, 39-43 mm. Female: Length of 
body, 35 mm.; wing covers, 31 mm.; posterior femora, 20 mm, ; expanse, 
63 mm. 


Rare in this neighborhood. It is found during August and in 
early September in damp or swampy places overgrown with grass 
and weeds. ‘The insect is local in habit. 


Opomala Serville. 


Head pyramidal, and very large in the female, and much longer than the pro- 
notum, face very oblique, antennz flattened, enlarged at the base ; top of head 
with a distinct median carina in the female and less distinct in the male ; pros- 
ternum with a minute tubercle ; pronotum twice as long as wide, sides perpen- 
dicular, top parallel truncate in front and behind, carina somewhat indistinct ; 
wing covers lanceolate, reaching a little beyond the middle of the abdomen in 
the male, shorter in the female ; hind wings abbreviated ; hind legs slender, 
femora reaching the tip of the abdomen. The male is considerably smaller 
and more graceful than the female. 


Opomala brachyptera Scudder. 


Light brown, sometimes streaked with dark brown; knees of hind legs 
black ; wing covers much shorter than the abdomen. 
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Measurements.—Male: Length of body, 23 mm.; wing covers, Io mm. ; 
posterior femora, 12mm. Female: Length of body, 28 mm.; wing covers, 
8 mm.; posterior femora, 12 mm. 


Very rare in this vicinity. Found during July. In general 
appearance the female of this insect very much resembles the 
pupa of Zruxalis brevicornts. 


Syrbula admirabilis ( U//er). 


This species was described from Maryland, and has also been 
recorded from New Jersey, but at present we have no knowledge 
of its occurrence in this vicinity. 


Chloealtis Harris. 


Female : Top of head rounded, vertex produced into a short, blunt pyramid; 
face oblique, with the median carina broad, slightly sulcate, and a rather sharp 
lateral carina ; eyes large, extended forward, and pointed at the apex ; prono- 
tum parallel with three carina ; sides perpendicular, compressed ; wing covers 
half as long as the abdomen ; hind wings somewhat shorter. The wings in 
the var. punctulata are as long as the abdomen. ‘The male is much smaller, 
with the face more oblique, and the wings nearly reaching the tip of the 
abdomen. 


Chloealtis viridis Scudder. 
PLATE VII, Fic. Io. 
Female grass green or dirty brown, with a blackish line beginning behind 
the eye and running along the lateral carina of the pronotum. Hind tibic 
brown. ‘The male is green on top of the head and pronotum, upper half of 


wing cases and middle pair of legs ; face pale yellowish brown, remaining parts 
dirty brown. Hind wings smoky in both sexes. 


Measurements.—Male : Length of body, 16 mm.; wing cases, 8 mm.; pos- 
terior femora, 10 mm. Female: Length of body, 25 mm.; wing covers, 9mm. ; 
posterior femora, 14 mm, 


Very common from the latter part of July until late in the 
fall, in dry grassy fields, meadows and hillsides. 


Chloealtis viridis var. punctulata Scudder. 


Differs from the preceding by having the wings extending to the tip of the 
abdomen. Wing covers green and marked with scattered, small blackish- 


brown spots. Hind wings smoky and about as long as the wing covers. 


Found in the same localities as C. afridis, but is quite rare in 


this vicinity. 
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Chloealtis conspersa Harris. 
PLATE VII, Fic. 9, MALE. 


Wholly dirty brown with minute darker brown dots, except the underside of 
abdomen orange yellow and the posterior tibia red; hind femora with one or 
two rather large light brown patches outside. Wings about half as long as the 
abdomen. The male is much narrower than the female ; the wing covers are 
broad and extend nearly to the tip of the abdomen ; hind wing very small ; 
the antennz are considerably longer than those of the female. In color it is 
yellowish brown ; sides of pronotum glossy black, as are also the first few 
abdominal segments ; hind femora with two light-colored spots outside ; hind 
tibize red, black at base and apex. 


Measurements——Male: Length of body, 20 mm. ; wing covers, 10 mm. ; 
posterior femora, 13 mm. Female: Length of body, 23 mm.; wing covers, 
7 mm.; posterior femora, 13 mm. 


Found in dry grassy places on hillsides, fields, and in open 
woods, during the latter part of July until October. Not com- 
mon. It may be easily recognized by the light-colored spots on 
the outside of the posterior femora, and red hind tibie. 


Stenobothrus /%scher. 


Body elongate, rather narrow. Face oblique with the carina as in Ch/oéaltis, 
as also the vertex. Pronotum more or less constricted about the middle, with 
the three carina usually distinct ; wing covers narrow, as long, longer or shorter 
than the abdomen. 


This genus is closely allied to Ch/oéaltis, but may be distin- 
guished from it by the constricted pronotum, and the narrower 
and more elongate body. 


Stenobothrus maculipennis Scudder. 
PLATE Vil Bice 4: 


Head and pronotum green or brown, or pinkish brown with 
black markings ; on each side of the pronotum is a velvety- 
black stripe, broken in the middle by the lateral carina, which 
are whitish or pinkish. Wing covers narrow, and extending 


beyond thé abdomen, green or brown with a row of square 


= ne a spots along the middle and scattered over the outer portion ; 

ead of S. si 5 : 

maculipennis. hind wings almost as long as the wing covers. Legs green or 
(Female.) 


brown, hind femora sometimes with a reddish tinge. 
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Measurements.—Female : Length of body about 20 mm. ; wing covers, 18 
mm. ; posterior femora, 12 mm.; pronotum, 3mm. Male: Length of body, 
16 mm. ; wing covers, 14 mm. ; posterior femora, 9 mm. ; pronotum, 2.5 mm. 


Common in dry grassy places, especially on sandy soil. Found 
during July until October. It is somewhat variable in color, 
some individuals being wholly green or brown, or any mixture of 
the two, but green males are the least common of any of the 
forms. Some specimens show considerable rose-red, or may be 
very largely blackish fuscous throughout. 


Stenobothrus olivaceus Jorse. 


Closely allied to S. maculipennis, but differs in having the vertex 

more nearly horizontal, more acute, more angulate with the front 

{N in profile ; more narrowed between the eyes. The face is more 
oblique; the antennz are shorter, more flattened toward the base and 

more finely pointed. The pronotum is longer and less constricted, 

thus making the space between the lateral carina broader, and the 


weeeae carina in straight lines rather than curves. In color it varies from 
Cate brown to olivaceous, Size same as that of S. maculipennis. 
Nlale. 


Has been taken at Stamford and Greenwich, Conn. ; also at 
Sandy Hook, N. J. It is found during August and September in 
salt marshes near the seashore. It will probably also be found on 
Long Island and at other places in this vicinity. 


Stenobothrus zxqualis Scudder. 


Resembles SS. maculipennis and S. olivaceus, from which it 
may be distinguished by the shorter and blunt vertex ; the disk 
of the anterior portion of the pronotum is broader and the wing 
covers only extend to the tip of the abdomen. It is also some- 
what smaller. The variety é¢/ineatus has two broad black 
Fic. 9. Head bands running from behind the eyes, inside the lateral carina, 


of S. eqgualis. 
(Female.) to the end of the pronotum. 


Common everywhere in this vicinity in dry places covered with 
short, stubby grass. It is also variously colored, being either 
green or brown, or both. The males are rarely green. 


Stenobothrus curtipennis (//ar77s). 


Head and thorax pale yellowish brown, olive gray or dirty grass green ; wing 
covers light or dark yellowish brown ; underside of body bright yellow ; legs 
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yellowish ; hind femora black at apex; hind tibia black at the knee, rest pale 
reddish or yellow ; behind the eyes is a shining black stripe, which extends to 
the end of the pronotum ; this stripe is usually more or less distinct, but some- 
times almost absent ; antennze black-brown at the base, sometimes wholly 
black ; wing covers shorter than the abdomen. In the variety /omgipennis the 
wings are as long or longer than the abdomen. 


Measurements.—Male : Length of body, about 15 mm.; wing covers, 9-15 
mm.; posterior femora, II mm.; antenne, 10mm. Female: Length of body, 
20-25 mm. ; wing covers, g-I5 mm.; posterior femora, 13 mm. ; antenne, 
7 mm. 


Found from the latter part of July until October, in swampy 
meadows. Rather common. 


CGEDIPODINE. 


Chortophaga Saussure. 


Body compressed ; legs remote ; antennze somewhat flattened, short ; prono- 
tum acutely angled behind, median carina elevated into a keel-shaped ridge ; 
sides almost parallel. 


Chortophaga viridifasciata (De Geer). 
PLATE VIII, Fic. 9. 


Head and thorax bright green ; abdomen yellowish green ; hind femora green 
with black bands inside ; hind tarsi lead color with a white band near the base ; 
wing covers wholly green or green along the costal margin to beyond the middle 
with the remaining part semi-transparent, dusky; hind wings transparent, 
yellowish green at base, smoky towards the outer portion ; antennz reddish. 


Measurements ——Male: Length of body, 21 mm.; wing covers, 20 mm. ; 
hind femora, 12mm. Female: Length of body, 25 mm.; wing covers, 22 mm.; 
hind femora, 14 mm. 


Chortophaga viridifasciata var. infuscata (Harris). 


In this variety the head, thorax and wing covers are dusky brown, the latter 
with a few darker patches. The hind femora are pale brown and whitish 
inside with black bands. The hind wings and hind tarsi are the same color as 
in the preceding form. Size also the same. 


Found everywhere in this vicinity in open pastures from the 
latter part of April until frost. Double brooded. The variety 
infuscata is less abundant, but more common in the South. 
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Encoptolophus Scudder. 


Head somewhat swollen, cheeks and face rounded, the latter with the median 
carina sulcate, lateral carina distinct ; vertex broad, somewhat concave, trian- 
gular in front ; pronotum pinched at the sides ; median carina elevated, dis- 
tinct, and cut in the middle by a distinct notch ; lateral carina indistinct ; hind 
angle triangular ; wing covers of equal width except at the base ; hind wings 
broad and almost as long as the wing covers ; both reaching a little beyond the 
abdomen ; hind femora rather flat and broad. 


Encoptolophus sordidus (Aurmeister). 
PLATE X, FIG. 2. 


Dusky brown, varied with lighter and darker shades ; pronotum with a pink- 
ish buff X-shaped mark on top; hind femora with blackish and buff-colored 
bands ; hind tibize blackish with a sordid white band near the base; wing 
covers fuscous, semitransparent, with two distinct pale transverse fasciz, and 
other small pale spots scattered over the wings ; hind wings transparent, yellow- 
ish at base and the outer portion smoky. 


Measurements.—Male : Length of body, about 1g mm.; wing covers, Ig mm.; 
hind femora, 13 mm. Female: Length of body, 28 mm.; wing covers, 24 
mm.; hind femora, 15 mm. 


Common everywhere in this neighborhood in pastures and gar- 
dens. It occurs during the months of September and October. 


Camnula pellucida Scudder. 


Occurs in Connecticut and northward, and probably also may 
be found in this vicinity. 


Arphia S7¢a/. 


Head large ; pronotum keel-shaped, arcuate, granulated, notched or entire, 
and more or less angled behind ; lateral carina wanting ; wing covers long and 
narrow ; hind wings broad ; hind femora compressed and dilated. 


Arphia sulphurea (/advicius). 
PLATE VIII, Bic. ro. 

Vertex of head triangular in front ; pronotum obtusely angled in front and 
behind ; median carina prominent, slightly curved ; head, thorax, wing covers, 
abdomen and legs dark brown ; hind femora outside also dark brown, inside 
black with white bands; hind tarsi black, or sometimes blackish lead color, 
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with a white band near the base ; hind wings yellow on basal half, outer part 
blackish, with dash of the same color below the costa, running for some dis- 
tance in the yellow color. 


Measurements.—Male: Length of body, 20 mm.; wing covers, 2I mm.; 
hind femora, 13 mm. Female: Length of body, 30 mm. ; wing covers, 24 
mm.; hind femora, 15 mm. 


Found from about the middle of May until the middle of July 
in dry, open grassy places. 


Arphia xanthoptera (Burmeister). 
PLATE VIII, IGS atte 
Closely allied to 4. su/phurvea, but is a larger and heavier insect. The pro- 
notum is acute in front and very acutely pointed behind ; the median carina is 


keel-shaped and arched. In color and markings it is similar to the preceding 
species. 


Measurements.—Male: Length of body, 24 mm.; wing covers, 25 mm.; 
posterior femora, 15mm. Female: Length of body, 32 mm.; wing covers, 


29 mm.; posterior femora, 18 mm. 


Occurs in similar localities as A. su/phurea, but especially on 
dry sandy places and hillsides. Found during the latter part of 
August and until the latter part of September. 


Hippiscus Saussure. 


Form robust ; pronotum granulate, median carina distinct and slightly notched 
before the middle ; sides of pronotum somewhat compressed in the middle and 
above on each side of the carina ; truncate in front and acute angled behind, 
vertex flattened and continuous with the median carina of the face; wings 
extending beyond the abdomen. 


Hippiscus tuberculatus (/7a/. de Beauv). 
PEATE XQ hIG. 3k 


Ashy lead color, darker above, abdomen beneath yellowish brown ; antennz 
ochreous at base, piceous toward the apex ; head uniform in color ; pronotum 
with a dark brown streak along the middle of the lateral lobes ; posterior edge 
of pronotum ochreous ; wing covers like the body in color, with fuscous blotches 
and with the axillary fold yellowish brown ; hind wings coral red at the base, 
with an arcuate blackish band and the apex nearly transparent ; hind femora 
ashen brown with two blackish dashes more or less distinct, inside black or 
prussian blue at base, then ochreous with a black or blue band; hind tibize 
ochre yellow. 
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Measurements.—Male: Length of body, 25-30 mm. ; wing covers, 25-30 
mm.; hind femora, 15-17 mm. Female: Length of body, 40 mm. ; wing 
covers, 33 mm. ; hind femora, 21 mm. 


This species makes its appearance early in May and is found 
until July. It occurs in dry pastures or open fields covered with 
a growth of low bushes. 


Hippiscus phcenicopterus (Germar). 
PLATE EX” Fic. oa: 


Head ashen gray with darker shades ; pronotum grayish brown tinged with 
olive green, with a more or less distinct angular band on each side ; abdomen 
pale ochre yellow ; wing covers marked with large black spots, apex semitrans- 
parent with the spots smaller; hind wings at base deep orange red, outside of 
this and just beyond the middle the wings are crossed by a curved black band, 
running from the costa to the anal angle, apex transparent ; hind femora yel- 
lowish brown with three indistinct bands, inside deep blue and with a yellow 
ring near the apex ; hind tibiae yellowish, tinged with orange in some specimens. 


Measurements.—Male : Length of body, 30 mm.; wing covers, 30 mm. ; 
posterior femora, 17 mm. Female: Length of body, 43 mm. ; wing covers, 
39 mm. ; posterior femora, 21 mm. 


Very rare in this vicinity, but more common in the Southern 
States. It is found during June and July in dry pastures and 
waste places. 

Hippiscus rugosus (Scudder). 


Recorded from the New England States, and may possibly also 
be found in this vicinity. The basal portion of the hind wings 
are yellow instead of red, as in the two preceding species. 


Dissosteira Scudder. 


Size large ; head prominent; median carina of the pronotum high, com- 
pressed and notched near the middle, arched on the posterior lobe and almost 
straight on the anterior lobes ; wings and wing covers extending about one-third 
their length beyond the abdomen. 


Dissosteira carolina (/inneus). 
PLATE GX, PIG. 6; 


Varies in color from almost sepia brown to rusty brown, with small dusky 
dots; wing covers more or less covered with spots ; hind wings black with a 
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pale yellow outer border, dusky at the apex with a few black spots ; hind femora 
whitish inside, black at base to about the middle, apex black and a black band 
between ; hind tibia dirty white with a more or less distinct black and white 
annulus at the base. 


Measurements.—Male: Length of body, 27 mm.; wing covers, 30 mm. ; 
posterior femora, 14 mm. Female: Length of body, 35-37 mm.; wing covers, 
40 mm.; posterior femora, 18 mm. 


This is one of the most common Grasshoppers we have in this 
vicinity. It is found everywhere, in open fields, meadows and 
dusty roads, and often seen in the city streets. It is distributed 
from the Atlantic to the Pacific coasts. 


Trimerotropis S7a/. 


Vertex continuous with the median sulcus of the face ; body covered with 
very short hairs ; pronotum compressed before the middle, narrower in front 
than behind ; slightly angled in front and acutely angled behind ; median 
carina slight and broken by two wide notches before the middle ; lateral carina 
distinct on the posterior lobe and broken on the anterior lobes ; wing covers 
long and narrow ; hind wings narrowing to a point at the apex. 


Trimerotropis maritima (//a777s). 


PEATE Xe hie? 52 


Head, pronotum, legs and posterior femora white, sprinkled with minute atoms 
and dots of black and brown; eyes ochraceous; inside of hind femora with two 
black spots ; hind tibiz light yellow, spines tipped with black ; wing covers 
also whitish, sprinkled more or less with black and brown atoms and spots, apex 
transparent ; hind wings at base semi-transparent, pale yellow followed by an 
arcuate, narrow black band, more or less broken by the veins, outer third of 
wing transparent. 


Measurements.—Male: Length of body, 23 mm.; wing covers, 24 mm. ; 
posterior femora, 13 mm. Female: Length of body, 32 mm. ; wing covers, 
33 mm. ; posterior femora, 16 mm. 


Very common on the seashores of Long Island, Staten Island 
and New Jersey. The insect may be readily known by its white 
color. Found from the latter part of July until about the middle 
of September. 
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Spharagemon Scudder. 


Body pubescent ; top of head somewhat swollen ; vertex broad, tapering 
rapidly, and continuous with the median sulcus of the face; pronotum com- 
pressed before the middle, disk somewhat flattened ; more or less acutely angled 
behind ; median carina compressed, more or less keel-shaped, and divided by a 
deep furrow, the front portion being a little shorter ; lateral carina almost obso- 
lete. Wings extending beyond the tip of the abdomen ; wing covers almost of 
equal width throughout ; hind wings subtriangular. 


Spharagemon bollii Scudder. 
PLATE XohnG. 31 
Brownish fuscous, somewhat variable in color; face grayish, with minute 
blackish dots; hind femora grayish or brown, pale dirty yellow inside with 
black bands, which are indistinct outside ; hind 
tibiz coral red, black at base, and followed bya 
dirty white and black band occupying almost 
half the tibiz ; wing covers earthen-brown with 


— many darker minute spots, and three more or less 
__Fic. ro. j Fic. 11. distinct blackish brown transverse fasciz ; hind 
Side and top of pronotum of 


S. bollzi. wings pale yellow at base, with a median, 
arcuate black band ; outer portion of the wing 
transparent, sometimes dusky at the apex, especially in the male. 


Measurements.—Male: Length of body, 20-22 mm.; wing covers, 22-25 
mm.; posterior femora, 12.5-13.5 mm. Female: Length of body, 27-33 nim.; 
wing covers, 23-28 mm.; posterior femora, 12.5-17 mm. 


This species is found on dry sandy soil, in pastures, near the 
edges of woods, and on almost any ground of barren character. 
It is of local distribution, and occurs from the latter part of July 
until late in October. 


Spharagemon saxatile Morse. 


Pronotum stout, slightly compressed anteriorly, broad posteriorly ; front 
margin of disk slightly angulated, hind margin right angled, the apex blunt ; 
median carina low, severed before the middle by a vertical incision, the anterior 


ay 


Fic. 12. Fic. 13 sprinkled with black outside, yellowish inside 
Side and top of pronotum of ; ; 
S. saxatile. with four transverse black bands, which are less 


portion of the carina being higher than the pos- 
terior half. Body stout and less compressed than 
in S. do//ii ; blackish fuscous in spots and bands 
on an ash-gray ground color, abdomen somewhat 
yellowish ; pronotum with an ash-gray X-shaped 


mark on the disk; hind femora ash gray and 
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distinct outside ; hind tibiz coral red, black at base, followed by a whitish 
annulus ; wing covers ashen gray sprinkled with black and with three rather 
broad blackish bands; hind wings sulphur yellow at base, followed by an 
arcuate median black band; apical third of wings transparent, apex more 
(male) or less (female) fuscous. 


Measurements.—Male : Length of body, 20-24 mm.; wing covers, 21.5-25.5 
mm.; posterior femora, 11-14 mm. Female: Length of body, 32-39 mm.; 
wing covers, 25-31 mm.; posterior femora, 14-17 mm. 


This species has been taken at Greenwich and New Haven, 
Connecticut, and at New Foundland, New Jersey. ‘The insect is 
found in unsettled, somewhat wooded districts of a rocky, often 
elevated character. The color of the insect so harmonizes with 
the tints of the lichen-covered rocks that it is quite difficult to 
distinguish it when at rest. It is allied to S. Jo/@r and eguale, 
but differs in shape of the median carina and hind angles of the 
pronotum. In color it very much resembles Cvrcote/tix verrucu- 
Zatus, which is found in similar haunts. 


Spharagemon ezquale (Say). 
BrAatH EXe Rie. 5: 


Pronotum with median carina high and strongly compressed on the posterior 
lobe with a deep oblique incision, the dorsal edge of the carina arched on both 
lobes ; front margin of pronotum angulate, hind 
margin acute, sharp pointed, and excavate at the 
sides ; head, thorax and wing covers light rusty 
brown, granulated and spotted with lighter brown 
flecks ; hind femora with four transverse bands 


more or less distinct ; disk of pronotum some- 
Gs XA. Fic. 15. . i sesh sk i 
Side and top of pronotum of times with a paler indistinct X-shaped mark ; hind 


UNE: tibize coral red sprinkled with fuscous at the base, 


and sometimes with indications of a pale an- 
nulus near the base ; hind wings pale yellow at base, followed by a black arcuate 
band reaching the anal angle. 
Measurements.—Male: Length of body, 21-23 mm.; wing covers, 23-24.5 
mm.; posterior femora, 13-14 mm. Female: Length of body, 27-29 mm.; 
wing covers, 25.5-28.5 mm.; posterior femora, 14-16.5 mm. 


This species may be found in open fields, on sandy soil, from 
about the middle of July until October. Very rare and local in 
this vicinity, but not rare, locally, in the sandy districts of Staten 
Island, New Jersey and Connecticut. 
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Circotettix Scudder. 


Eyes somewhat prominent; vertex channelled, and continuous with the 
median sulcus of the face ; head somewhat broader than the anterior lobes of 
the pronotum ; posterior lobe of pronotum broader and acute angled behind ; 
median carina slightly elevated, with two rather deep notches before the 
middle ; lateral carina indistinct on the posterior lobe, but not prominent. 
Wings and wing covers longer than the body ; the latter are of equal width 
throughout, with the apex oblique; the former are rather broad. 


Circotettix verruculatus (A77y). 
PEATE sXe SEG) 6: 


Ash gray, heavily mottled with black and gray ; sometimes the black almost 
obscuring the entire head, thorax and wing cases, thus giving the insect a very 
black appearance ; abdomen black; hind femora with four more or less dis- 
tinct black bands ; hind tibize yellowish with a black band at the base,a broader 
one at the extremity and one before the middle ; hind wings semitransparent, 
light yellow at the base and followed by a narrow, black, arcuate band ; apex 
transparent tipped with black ; sometimes the transparent space is black, but 
of a lighter shade than the band. 


Measurements.—Male: Length of body, 22 mm.; wing covers, 24 mm, ; 
posterior femora, 11mm. Female: Length of body, 30 mm.; wing covers, 
28 mm.; posterior femora, 13 mm. 


This is a mountain insect, and it mimics the dark gray rocks 
covered with lichens. ‘The nearest locality for the occurrence of 
the insect in this vicinity, as far as we are aware, is Delaware 
Water Gap, but it is not unlikely that it will also be found in the 
mountainous districts of New Jersey, nearer by. August and 
September. It is common in the mountains of New York, in New 
England, and westward. When flying, it produces a clicking 
noise. 


Psinidia S7/7/. 


Head large ; antennz flattened ; pronotum granulated, acute angled behind, 
very much compressed before the middle; median carina distinct with two 
notches ; lateral carina distinct on posterior lobe, broken on the anterior lobes ; 


wing covers narrow, hind wings broad, both extending beyond the body, 


1894.|  Beutenmiiller, Descriptive Catalogue of Orthoptera. 303 


Psinidia fenestralis (Serz7//e). 
Prare VILL Pie. 3. 


Ash colored, variegated with gray and dark brown ; body beneath yellowish 
buff ; hind femora grayish outside, black at base inside, a band beyond the 
middle and black at the apex, these bands are repeated outside; hind tibiz 
whitish, with a black ring at each end, and one of the same color before the 
middle ; wing covers ashen gray, variegated with brown and black, transparent 
at the apex ; hind wings pinkish red, salmon color or pale orange yellow at the 
base, then a rather broad arcuate smoky black band ; apex transparent in the 
female, more or less tipped with black in the male, the dark color usually con- 
necting with the black band and enclosing a transparent patch. 


Measurements —Male: Length of body, 15 mm.; wing covers, Ig mm.; 
posterior femora, 10 mm. Female: Length of body about 25 mm.; wing 
covers, 23 mm.; posterior femora, 13 mm. 


Common near the sea beaches of Long Island, Staten Island, 
New Jersey and Connecticut, from the latter part of July until 
October. 


Scirtettica Bruner. 


Allied to the genus Psizzdia, but differs in having the pronotum less elevated 
and with a single notch in the middle; the pronotum is also less acute angled 
behind. The hind wings are broader and more rounded. 


Scirtettica marmorata (Haris). 
PLATE X, FIG. 4. 


Head and pronotum ashen gray, mottled more or less with darker markings, 
the pronotum sometimes with a pale, more or less distinct X-shaped mark on the 
disc ; hind femora gray with three black bands ; yellowish inside with the bands 
repeated ; hind tibize coral red with a blackish ring at the base, and followed by 
a whitish, and an indistinct black ring ; wing covers marbled with ashen gray 
and dark brown blotches, transparent at apex ; hind wings sulphur yellow at 
base, followed by a black arcuate band, apex transparent, tipped with black. 


Measurements.—Male: Length of body, 15 mm.}; wing covers, 17 mm. ; 
posterior femora, Iomm. Female: Length of body, 25 mm.; wing covers, 
22 mm. ; posterior femora, 12 mm. 


Found in the same localities as Psinidia fenestralis, and also 
in open places in the pine districts of New Jersey, but is less 
common, August and September. 
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ACRIDIDIN. 


Acridium Aurmeister. 


Large size; vertex concave; median carina of pronotum distinct; lateral 
carina rounded; prosternum provided with a long, stout, blunt spine; wings 
well developed, as long or longer than the body. Last segment of male not 
swollen. 


Acridium alutaceum //ar7vs. 
PEATE: EX 2 Eres is: 


Dirty olive brown or green, with a rather broad, bright yellow longitudinal 
stripe on the top of the head and pronotum; wing covers brown, sometimes 
marked with darker dots; along the inner margin is a bright yellow stripe 
which becomes lost near the apex; hind wings transparent, yellowish at the 
base and becoming brownish towards the apex. 


Measurements.—Male: Length of body, 28-32 mm.; wing covers, 25-27 
mm.; hind femora, 16-20 mm. Female: Length of body, 48 mm.; wing 
covers, 39 mm. ; hind femora, 24 mm. 


Occurs in places covered with low bushes, especially A/yrica 
cerifera and Sweet Fern, on which the insect usually rests. 
Common locally along the borders of marshy places. August 
and September. 


Acridium rubiginosum //arrvs. 
PLATE IX, Fic. 1. 


Head and thorax leathery or rusty brown; wing covers of the same color, 
sometimes sprinkled with small, darker colored spots ; hind wings transparent ; 
yellowish at base and brownish towards the apex. 


Size of preceding species, from which it differs by its redder 
color and by the absence of the yellow stripe on the head, prono- 
tum and wing covers. It also inhabits similar places. 


Acridium americanum Prwvy. 
PLATE IX, Fic. 3. 


Head with piceous and flesh-colored stripes; top of head with a broad yellow- 
ish longitudinal stripe running from the vertex to the end of the pronotum ; 
pronotum pitchy brown with three yellow stripes on each side; abdomen pale 
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yellow ; wing covers semitransparent with a yellow stripe along the inner margin ; 
remaining part thickly covered with large and distinct, dark semitransparent 
brown spots: costal margin at base yellow; wings transparent, yellowish ; poste- 
rior femora buff inside and below, outside white with oblique transverse stripes 
meeting at the black stripe which runs along the middle; hind tarsi bright red, 
spines white, tipped with black. 


Measurements.—Male: Length of body, about 43 mm.; wing covers, 45 
mm.; posterior femora, 24mm. Female: Length of body, 52 mm.; wing 
covers, 54 mm.; posterior femora, 28 mm. 


Found from early in May until early in July, and again during 
the latter part of September until early in November. The 
flight of this insect is rapid and long ; it often flies up into trees 
to escape capture. Quite rare in this vicinity, but common in 
the Southern States. It is the largest Grasshopper found in this 
vicinity. 

Paroxya Scudder. 


Body straight, subcylindrical ; head rather larger; eyes prominent; antennze 
longer in the male than in the female; pronotum twice as long as broad, median 
carina slight, lateral carina rounded, posterior lobe punctured ; wings and wing 
covers of the male slightly shorter than the abdomen, in the female much 
shorter ; hind femora reaching the tip of the abdomen; prosternum with a 
prominent subcylindrical spine. 


Paroxya atlantica Scudder. 
PLATE VIII, Fie. 5. 


Top of head, pronotum and wing covers light or dark olive brown; face and 
sides of head bright yellow; behind the eyes commences a broad black band 
which also runs along the sides of the pronotum; lower part of pronotum 
bright yellow; abdomen yellow; anterior legs olivaceous ; posterior femora 
outside olivaceous, inside yellow, black at apex; hind tibize lead-colored. 


Measurements.—Male: Length of body, 23 mm.; wing covers, 13 mm.; 
posterior femora, 12 mm.; antenne,13 mm. Female: Length of body, 33 mm.; 
wing covers, 24 mm.; posterior femora, 17 mm.; antennz, 10 mm. 


Found in swampy places from July until early in October. 


Paroxya floridana 7homas. 


Recorded from New Jersey, and possibly will be found in this 
neighborhood. 
| November, 1894. | 20 
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Melanoplus S/a/. 


Head rounded on top; vertex continuous with the median sulcus of the face, 
with the portion between the eyes channelled; face with the lateral carina 
sharply defined ; eyes prominent, nearly straight in front and rounded behind ; 
antennz slender, extending to the tip of the pronotum in the female, and 
beyond in the male; pronotum with a distinct median carina, the lateral carina 
obtuse and the transverse incisions more or less distinct. Wing covers long 
and narrow, as long, longer or shorter than the abdomen; hind wings some- 
what shorter than the wing covers; first joint of hind tarsi as long as the last 
joint; pulvilli between the claws large; last joint of abdomen of the male 
much swollen. 


Melanoplus femur-rubrum (De Geer). 
PLATE VILE SRrcs 7: 


Yellowish green, with a black patch behind the eyes and at the sides of the 
pronotum. Sides of thorax with an oblique yellow line; underside of abdo- 
men and thorax bright yellow; hind femora yellowish green, shaded with 
black ; hind tibize and tarsi coral red; wing covers olivaceous or fuscous, some- 
times with a row of blackish spots along the middle; hind wings pellucid ; 
cerci of male broad at base and pointed at the tip. 


Measurements.—Male : Length of body, 20 mm.; wing covers, 18 mm.; 
posterior femora, 12mm. Female: Length of body, 25 mm.; wing covers, 
20 mm. ; posterior femora, 15 mm. 


Exceedingly common everywhere, from about the latter part 
of July until frost. It is sometimes very destructive to field 
crops, gardens, shrubs and young trees. 


Melanoplus atlanis (A7/ey). 


Very closely related to 1/7. femur-rubrum, but may be separated by the 
following characters: The cerci of the male are broad, equal, and rounded at 
the tip and about twice as broad as long ; tip of last abdominal segment notched. 
In the female the median carina on the anterior lobe of the pronotum is wholly 
wanting or very indistinct. In size and color like 47. femur-rubrum, 


Rather common in fields, from August until frost. 


Melanoplus collinus (Scudder). 


Head gray, pronotum grayish brown with a shining black patch on each side ; 
hind femora beneath and inside yellow ; outside grayish brown with three black 
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bands encircling about half the femora above; hind tarsi red; wing covers 
reaching the tip of the abdomen. Cerci of male forked at the apex. 


Measurements.—Male: Length of body, 19 mm.; wing covers, 13 mm.; 
posterior femora, II mm. Female: Length of body, 22-25 mm.; wing covers, 
15 mm.; posterior femora, 12-14 mm. 


Not uncommon during August and September in dry grassy 
fields. It may be easily known by the distinct black bands on 
the hind femora, its gray color and the forked cerci of the male. 


Melanoplus punctulatus (Scudder). 


Olive yellow; sides of pronotum with a black patch; hind femora with deep 
wine-red and olive-yellow bands, underside of femora crimson; tibiz dirty red 
with a yellowish band at the base; tarsi with last joint tipped with black; wing 
covers olive brown with scattered black spots; hind wings pellucid, yellowish at 
base, dusky toward the apex ; cerci of male flat, basal half narrow, outer half 
suddenly expanding, especially on one side; antennz of male quite long. 


Measurements.—Male: Length of body, 20-23 mm.; wing covers, Ig-2I 
mm. ; posterior femora, 11 mm. Female: Length of body, 25-29 mm.; wing 
covers, 17-18 mm. ; posterior femora, 12-13 mm. 


The habits of this species are very different from those of the 
other members of the genus. Instead of being an active crea- 
ture, and living on the ground amongst the grass like other 
species of AZelanoplus, it inhabits pine trees, and is sometimes 
found in numbers on the same tree. It is quite sluggish, and 
may be easily taken without making any or much effort to escape 
capture. Found during August and September. It is quite 
scarce in this vicinity, but rather common in certain parts of 
Connecticut and New York in the pine woods. 


Melanoplus minor (Scudder). 


Head and thorax grayish or brown; legs dirty yellow; hind femora brownish 
outside with traces of darker bands, underside orange; hind tibiz lead color, or 
dull reddish in some individuals. Underside of body pale yellow ; wing covers 
brown with a few small black spots along the middle; hind wings dusky at the 
apex, cinereous towards the base. Wing covers reaching the tip of the abdo- 
men ; cerci of male quadrate at base, somewhat compressed, longer than broad. 
outer portion rounded at tip, narrower than basal part, bent upward and 
grooved at the apex. 
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Measurements.—Male: Length of body, 17 mm.; wing covers, 12.5 mm.; 
posterior femora, 11 mm. Female: Length of body, 22 mm.; wing covers, 
18 mm.; posterior femora, 12 mm. 


Found during June and in July in dry grassy places, along the 
Palisades and in Westchester County, N. Y. Common locally. 
It may be readily known by its lead-colored hind tibiz. 


Melanoplus borealis (/%eer). 


This species very much resembles J/. femur-rubrum, but the wings and 
wing covers are much shorter than the body; the transverse furrow of the ante- 
rior lobe of the pronotum is indistinct, and upper half of the divergent lobes 
much darker than the pale lower half. Cerci of male nearly equal throughout. 


Measurements.—Male: Length of body, 16 mm.; wing covers, 9 mm.; hind 
femora, gmm. Female: Length of body, 21 mm.; wing covers, 10 mm.; pos- 
terior femora, I2 mm. 


Taken on the cranberry bogs at Jamesburg, N. J., during July 
and August. 


Melanoplus bivittatus (Say). 
PLATE VIII, Fic. 8. 


Yellowish green or grayish green, upper side of head and pronotum deep 
brown, the former with two yellow lines on top, continued along upper sides of 
the pronotum and extending to nearly the tip of the wing cases ; underside of 
abdomen yellow; wings extending to the tip of the abdomen; femora marked 
with black outside, hind tarsi red; antennz rufous. 


Measurements.—Male: Length of body, 28 mm.; wing covers, 20 mm.; hind 
femora, 15 mm. Female: Length of body, about 38 mm.; wing covers, 24 mm.; 
hind femora, 20 mm. 


This is the largest and clumsiest species of AZe/anoplus found 
in this vicinity. It may be readily known by the two yellowish 
stripes along the back. It inhabits damp or swampy meadows, 
covered with weeds and tall grass. Common from July to 
October. 


Pezotettix Purmeister. 


Allied to A7elanoplus, but the wings and wing covers are absent or abbrevi- 
ated. 


or ~ mses 
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Pezotettix scudderi UAler. 
PEATE Viki Pre3)G: 


Fusco-ferruginous ; wing covers extending a little beyond the second abdom- 
inal segment ; posterior femora yellow on the underside; hind tibia red with a 
black ring near the base. 


Measurements.—Male, 16-17 mm. Female, 22-23 mm. 


Not common in this neighborhood. Found from the latter 
part of August until the latter part of October, in dry places. 


TETTIGINZ. 


Tettix Zatreille. 


Size small ; form slender ; head small, eyes globular, protruding ; antennz 
13-14-jointed ; pronotum compressed anteriorly, median carina distinct, hind 
portion extending back over the abdomen to or beyond its extremity, and termi- 
nating in a long narrow point; wing covers very short; wings fan-like, 
well developed, almost as broad as long, and as long or longer than the abdo- 
men ; lower anterior angle of sides of pronotum angulated and bent inward. 


Tettix granulatus (A7réy). 


Wholly grayish brown, and finely granulated; narrow, slender; pronotum 
much longer than the abdomen; vertex prominent, advancing in front of the 
eyes, with the front border angulated. 


Measurements.—Length of body, 11 mm.; pronotum, 13 mm.; hind femora, 


6 mm. 


Found along roadsides, usually in damp places, from April to 
September. 


Tettix cucullatus (4urmeister). 


Resembles 7. granu/atus, but the vertex is narrower and does not project 
beyond the eyes; the front of the vertex is cut square and is not angulated as 
in 7. granulatus. The pronotum is also broader and the median carina less 
distinct. 


Measurements.—Length of body, 10 mm.; pronotum, 12 mm.; posterior 
femora, 6 mm. 


Found in similar localities as the preceding species. 
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Tettix ornatus (Sz). 


Smaller than 7. cucul/atus, with various styles of ornamentations. Vertex 
slightly advancing beyond the eyes, with the front border rounded and the 
median carina projecting ; pronotum extending beyond the abdomen. In color 
it is cinereous, with yellowish and black markings. 


Measurements.—Length of body, 10 mm.; pronotum, II mm.; posterior 
femora, 5 mm. 


Found from April until September. 


Tettix triangularis (Scudder). 


Allied to 7. ornatus, but differs by having the pronotum slightly extending 
beyond the tip of the abdomen, and not prolonged into a long slender point as 
in 7. ornatus. 


Measurements.—Length of body, 9 mm.; pronotum, 9 mm.; posterior 
femora, 5 mm. 


It is considered as a variety of 7. ovmatus, and is found in the 
same localities. 


Tettigidea Scudder. 


Size small ; form robust and clumsy; head large and broad, with the front 
less sloping and with median ridge of the face more prominent than in the 
genus 7ettix ; antennz 21-22-jointed ; lower anterior angle of sides of pronotum 
rounded and not bent inward as in 7eftix ; front border of the pronotum 
thrust forward and partly concealing the head; median carina straight, some- 
what curved anteriorly; lateral carina less prominent than in 7e¢¢ix, and not 
so strongly bent inward in advance of the broader portion of the pronotum. 


Tettigidea lateralis (Say). 
PLATE X, FIG. 7. 

Head and sides of body blackish brown; hind femora with a rather large 
ochraceous spot outside about the middle; underside of body dirty yellow; top 
of pronotum light or dark testaceous, sometimes the same color as the sides of 
the body, with a testaceous border. In the male the face and lower anterior 
portion of the pronotum are yellow. Wings and pronotum extending beyond 
the abdomen, wings somewhat longer than the pronotum, 


Measurements.—Male : Length of body, 10 mm. ; pronotum, II mm. ; pos- 
terior femora, 6mm. Female: Length of body, 14 mm.; pronotum, 15 mm. ; 
posterior femora, 7.5 mm. 


Found from April until September, 
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Tettigidea polymorpha (2urmeister). 
PLATE X, Fie. 8. 


Closely allied to 7. dateral/is in color and form, but the pronotum extends to 
the tip of the abdomen, and the wings are somewhat shorter. 


Found in the same places and time as 7. /ateralts. 


Batrachidea Serville. 


Head somewhat enlarged and the space between the eyes distant; antennz 
12-jointed ; pronotum reaching the extremity of the abdomen, with the median 
carina very high and arched ; legs stout. 


Batrachidea cristata (//arvis). 
PLATE X, FIG. 9. 


Vertex projecting beyond the eyes, front border well rounded, a little angu- 
lated; median carina sharp, prominent, and sloping backwards; the pronotum 
is finely granulated, usually with two black spots on each side near the anterior 
portion above, otherwise the insect is wholly fuscous. 


Measurements.—Length of body, 10 mm. ; posterior femora, 5.5 mm. 


Found from April to October. &. carinata is considered a 
long-winged variety of 4. cristata. 


Synopsis of Species of Acridide. 


Truxalis. 
Face very oblique ; vertex in form of a long, blunt cone or pyramid ; 
antenne flattened. 
Color, green and brown ; wings and wing covers extending beyond 
(Hilo Glaslyn wy. ooee De Oe MOOS D CONG Sap aoa NOS eta ol 7. brevicornis. 


Head as in 7ruxalis. 
Color, light brown ; wings and wing covers much shorter than the 
ANGOMIE Dk ews ie fcleld elope tee cee fever oh Sox k-re .. ...O. brachyptera. 


Chloealtis. 
Top of head rounded ; vertex produced into a short, blunt pyramid ; pro- 
‘notum parallel. 
Green or brown ; wings shorter than the abdomen (female) or nearly 
ae llorvemn( (el) a. On epee ee CMC OenIOe SOC e 3.2 Ca colds: C. viridis. 
Wings of female extending to the tip of the abdomen....var. punctulatus. 
Grayish brown speckled with black; hind femora with two light 
patches outside ; sides of pronotum marked with black (female) 
onswholly black) (male), -oici= << ei. =: ala ele oeiel~ aes C. conspersa. 
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Stenobothrus. 
Pronotum constricted before the middle; head similar to Ch/oéaltis ; 
body slender and narrow. 
Green and brown ; wings and wing covers extending beyond the 


abdomen:ex 22). 202 RES eee ee ee ee ae S. maculipennis. 
Nearly like maculipennis, with the vertex more angulate with front 

in profile. ......-. 2+ sees e epee e eee eee eee ee eee eee S. olivaceus. 
Wings and wing covers extending to tip of the abdomen...... S. equalis. 
Wing covers yellowish, shorter than the abdomen ; hind tibiz red, 

knees blacks. sscaecease secs Seis sed Cee .S. curtipennis. 


Wings and wing covers as long or longer than the abdomen, 
var. dongipennis. 
Chortophaga. 
Pronotum acutely angled behind ; median carina elevated. 
Grass green ; wing covers sometimes with brown stripe ; hind wings 


yellowish green at base, translucent......... .. ..C. virtdifasciata. 
Dusky brown, wing covers with darker patches............var. imfuscatla. 
Encoptolophus. 


Head swollen; pronotum constricted at the sides, triangular behind, 
median carina cut in the middle by a distinct notch. 
Dusky brown ; wing covers with lighter fasciz ........ ...-£. sordidus. 
Arphia. 
Pronotum keel-shaped, arcuate, acutely angled behind. 
Brown ; hind wings at base bright a ead yellow ; pronotum sharply 
angled behind. DAD SES eee ee eres A. xanthoptera. 
Smaller species, color like xanthopter ra, ‘pronotum triangular behind, 
A. sulphurea. 
Hippiscus. 
Robust species ; pronotum very broad, rugose ; median carina distinct, 
slightly notched before the middle. 
Ashy lead color; wing covers with fuscous blotches, axillary fold 
yellowish ; hind wings coral red at base............ Hi. tuberculatus, 
Ashen gray with darker shades, pronotum tinged with olive green ; 
wing covers with many large dark spots ; hind wings orange 
red ati Bases fotees o5 Ue atin ules ee eae H. phanicopterus, 
Dissosteira. 
Median carina of pronotum notched, arched on the posterior lobe, 
straight on anterior lobe. 
Varies from sepia to rusty brown ; hind wings black with a yellow 


outer border: 2. s:sas6 0. <6 opt sien r islets ep eee ee ... D. carolina, 
Trimerotropis. 
Median carina of pronotum not very distinct, and broken by two wide 
notches. 
White, with fine black atoms; hind wings pale translucent, yellow 
at-basess cs 20s Wi." eis I erie eee sain Mayatanetn one ts 7. maritima. 
Aipharapernas 


Head tumid; vertex broad; pronotum acute angled behind; median 
carina elevated, compressed and notched. 

Light or dark brownish fuscous, with darker markings ; hind wings 

pale yellow at base; hind tibiz coral red with a broad black 


aud white band atibase., scx. peatoter aa eee eee 4) enema 
Ashen gray, profusely marked with black ; hind tibice coral red with 
a white band near the base. .............. ee S. saxatile, 


Brown, mottled with fuscous ; hind tibia red with an n obsolete white 
ring near the base é dire sis wn vista mist yig wets alee inaiw!k otale, >) LAR S. equale. 


1894.|  Leutenmiiller, Descriptive Catalogue of Orthoptera. 313 


Circotettix. 
Pronotum flattened on top, acute angle behind ; median carina with two 
notches before the middle. 
Ashen gray, profusely marked with black; hind wings pale yellow 
at base; hind tarsi yellowish, with three indistinct black 
pandSeer eRe ao os oe aa eae eas C. verruculatus. 
Psinidia. 
Small species: Head large; antennz flattened; pronotum granulated, 
much compressed before the middle, median carina with two 


notches. 
Ash colored, variegated with gray and brown. Hind wings pink or 
yellow at base.) .25-)- 240 eas Nek eacma tot P. fenestralis. 


Ser ale. 
Small species: Pronotum less elevated than /Pstnidia ; median carina 
with one notch before the middle. 

Ashen gray, marbled with darker markings; hind wings sulphur 
yellow at base; hind tibize red with black ring at base followed 
nyraawaitescamnd: black rin Gearseeya, sects «cyseciany eee oe S. marmorata. 

Acridium. 
Large and robust species; pronotum obtuse angled behind, median 
carina distinct, lateral carina rounded. 

Yellowish green, with a distinct yellow line running from the head 


to the tip of wing covers, which are brown...... ..... A. alutaceum. 
Leathery brown, without the yellow stripe.............. A. rubiginosum. 
Piceous, with flesh-colored and yellow stripes on the head and prono- 
tum ; wing covers covered with dark brown spots....A4. americanum. 
: Paroxya. 


Small species ; pronotum twice as long as broad, slightly rounded behind, 
smooth, posterior lobe punctured. 
Olive brown, face and sides yellow; behind the eyes a black stripe 
LUNI SOMME eTIC OLE ne PTO MOUs t/a ter ter P. atlantica. 


Melanoplus. 


Allied to Paroxya ; pronotum shorter, with the lateral carina on the 
anterior lobes indistinct; anal segment of male swollen. 
Yellowish ; wing covers fuscous; hind tibiz red; cerci of male 
broadiat base, spointedat the tip. oo... ..) = 2: = WM. femur-rubrum. 
Similar to femur-rubrum ; cerci of male about twice as long as 
broad srounded atitipes ctemce shavers atta ta cies ave eh eves es ehe oe VW. atlanis. 
Grayish ; hind femora with three distinct black bands above ; hind 
tibiz red; cerci of male forked at the tip..... ........./ M. collinus. 
Olive yellow ; wing covers olive gray; hind femora with wine-red 
and yellow bands; cerci of male flat, basal half narrow, outer 
haligexpancdedsonlOne side 12 arti eee eer M. punctulatus. 
Grayish brown; hind tibize lead colored, rarely ‘dull reddish ; cerci 
of male quadrate at base, longer than broad, outer portion 
rounded at tip and narrower than basal part, bent upwards 
AC MOTLOOVECuAtiUMer APEX espero. nea taka ae he Arps 2a aed W. minor. 
Like femur-rubrum, but the wings and wing covers much shorter 
than the abdomen; cerci of male nearly equal throughout, 7. borealis. 
Robust ; yellowish green, with two yellow lines running from behind 
the eyes to the end of the pronotum and along the wing covers, 
M. bivittatus. 
Pezotettix. 


Allied to Welanoplus ; wing covers abbreviated. 
Fusco-ferrugineous ; hind tibiz red with a black ring at base, P. scaudderi. 
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Tettix. 
Minute species: Pronotum extending back over the abdomen to or 
beyond its extremity. 
Grayish brown, finely granulated ; pronotum extending much be- 
yond the abdomen; vertex angulated, advancing in front of the 
EVES shyt eee es Sei sraukayer Ghose eae eee T. granulatus, 
Vertex narrower, not projecting beyond the eyes; not angulated, 
T. cucullatus. 
Pronotum shorter than in the two preceding species ; fuscous, with 


various styles of ornamentation. .-c4. eet T. ornatus. 
Like 7. ornatus, but the pronotum not extending beyond the 
abdomen, ‘six ° i cciy .trete verti oie metas er osc eaete ees ... LZ. triangularis. 
Tettigidea. 


Minute species: Allied to 7e¢¢zx ; robust; lower anterior angle of sides 
of pronotum rounded and not bent inward as in 7e¢¢zx. 
Hind femora with a rather large pale spot outside ; top of pronotum 
light or dark brown, extending beyond the abdomen..... 7. /ateralis. 
Allied to 7. dateralis ; pronotum reaching the tip of the abdomen, 
T. polymorpha. 
Batrachidea. 
Median carina much elevated, arcuate, extending to the tip of abdomen 
or beyond. 
Fuscous, with two black spots on each side on top of the pronotum, 
B. cristata, 
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EXPLANATION OF PLATES. 


PLATE V. 


1.—Anisolabis maritima Bon. Female. 
2.—Stylopyga ortentalis (Linn.). Male. 
a= 
4.—Periplaneta americana (Linn.). Female. 
5.—Gryllotalpa columbia Scudder. Female. 


“se «e ae 


Female. 


6.—Gryllus pennsylvanicus Burm. Male. 
7.— ae ee ae Female. 
8.— >; domesticus Linn. Male. 


9.—Nemobius fasciatus (De Geer). Male. 


. 10.— ae vittatus (Harr.). Female. 
she % affinis Beut. Female. 

. 12.—Ccanthus niveus (De Geer). Male. 
. 13.— 
. 14.—Xabea bipunctata (De Geer). Female. 

. 15.—Tridactylus terminalis Scudder. Female. 
. 16.—Phylloscirtus pulchellus (Uhler). Male. 

. 17.—Ceuthophilus grandis Scudder. Female. 


“ee ce “ec 


Female. 


PLATE VI. 


1.—Cyrtophyllus concavus (Harris). Male. 
2.—Amblycorypha rotundifolia (Scudder). Female. 
3.—Microcentrum laurifolium (Linn.). Female. 
4.—Orchelimum vulgare Harris. Male. 


5.— * a sy Female. 

6.—Xiphidium brevipennis Scudder. Female. 

7.— a fasciatum (De Geer). Female. 

8.—Conocephalus ensiger Varris. Male. 

9.— > robustus Scudder. Female. 
PLATE VII. 

1.—Conocephalus exiliscanorus Davis. Male. 

Li a - ve Female. 

3.— cM dissimilis Serville. Male. 

4.— a Se = Female. 


5.—Scudderia curvicauda (De Geer). Male. 

6.— a - Anal spines. 
7.—Atlanticus pachymerus (Burm.). Male. 

8.— dorsalis (Burm.). Female. 
9.—Chloéaltis conspersa Harris. Male. 


“se 


viridis Scudder. Female. 
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PLATE VIII. 


1.—TZruxalis brevicornis Linn. Male. 
2.— ss x = Female. 
3.—Psinidia fenestralis Serville. Female. 

4.— Stenobothrus maculipennis Scudder. Female. 
5.—Paroxya atlantica Scudder. Female. 
6.—Peszotettix scudderit Uhler. Female. 
7.—Melanoplus femur-rubrum (De Geer). Female. 
8.— = bivittatus (Say). Female. 
9.—Chortophaga viridifasciata (De Geer). Female. 
10.—Arphia sulphurea (Warris). Male. 


ae 


IIl.— xanthoptera (Germar). Male. 
PLATE IX. 
1.—Acridium rubiginosum Warris. Female. 
2.— ms alutaceum Warris. Female. 
3.— a americanum (Drury). Female. 
4.—HHippiscus phanicopterus (Germar). Male. 
5.—Spharagemon equale (Say). Female. 
6.—Circotettix verruculatus (Kirby). Female. 
PGA Tue exe, 
1.—Spharagemon bollii Scudder. Male. 
2.—Encoptolophus sordidus (Burm.). Female. 
3.—Hippiscus tuberculatus (Pal. de Beauv.). Male. 
4.— Scirtettica marmorata (Harris). Male. 
5.—Trimerotropis maritima (Harris). Female. 
6.—Dissostetra carolina (Linn.). Female. 
7.— Tettigidea lateralis (Say), Female. 
8.— ts polymorpha (Burm.). Female. 
9.—Batrachidea cristata (Harris), Female. 
10.—Diapheromera femorata (Say). Female. 
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Ldourer o,-. 


1. Anisolabis maritima. 7- Gryllus pennsylvanicus 13. Cicanthus niveus. 

2. Stylopyga orientalis. 8. «« domesticus. 14. Xabea bipunctata 

3 BS a g. Nemobius fasciatus. 15. Tridactylus terminalis. 
4. Periplaneta americana. 10. i vittatus. 16. Phylloscirtus pulchellus. 
5. Gryllotalpa columbia. rire ts affinis. 17. Ceuthophilus grandis. 


6. Gryllus pennsylvanicus. 12. CEcanthus niveus. 


s 
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Z Jovrer prs 


1. Cyrtophyllus concavus. 
Amblycorypha rotundifolia. 

. Microcentrum laurifolium. 

4. Orchelimum vulgare. 

5 


. Xiphidium brevipennis. 
Co fasciatum. 


wen 


. Conocephalus ensiger. 
‘s robustus. 


“ec sc 


Butietin A. M. N. H. VoL. VI., Plate VI) 


10 


LiJouree oe: 


1. Conocephalus exiliscanorus. 6. Scudderia curvicauda, anal spines. 


2. “ wv 7. Atlanticus pachymerus. 
3- os dissimilis. 8. ms dorsalis. 
4. i ee g. Choealtis conspersa. 


5. Scudderia curvicauda. 10. or viridis. 


Bu.ietin A. M. N. H. Vor. VI., PLate VIII. 


. Truxalis brevicornis. 


I 7- Melanoplus femur-rubrum. 
2 ue fs 8. ss bivittatus. 

3. Psinidia fenestralis. g. Chortophaga viridifasciata. 
4. Stenobothrus maculipennis. 10, Arphia sulphurea. 

5. Paroxya atlantica. II. «« ~~ xanthoptera. 

6. Pezotettix scudderi. 


3ULLETIN A. M. N. H. Vor. VI., Pratre IX. 


LUTE Dy. 


1. Acridium rubiginosum. 4. Hippiscus phoenicopterus. 
2. ad alutaceum. 5. Spharagemon eequale. 
3h, americanum, 6, Circotettix verruculatus. 


Buiietin A. M. N. H. Vor. VI., Prater X 


Li JOvurTFe- Dee 


1. Spharagemon bollii. 6. Dissosteira carolina. 

2. Encoptolophus sordidus. 7. Tettigidea lateralis. 

3. Hippiscus tuberculatus. 8. os polymorpha. 
4. Scirtettica marmorata. 9. Batrachidea cristata. 


5. Trimerotropis maritima. 10. Diapheromera femorata. 


Article XIII—DESCRIPTIONS OF TEN NEW NORTH 
AMERICAN MAMMALS, AND REMARKS ON 
OTHERS. 


By J. “Ay AGEN: 


The large additions made during the last few months to the 
collection of mammals in the American Museum include a num- 
ber of undescribed forms, mainly from the collections of Messrs. 
W. W. Price and W. W. Granger. Mr. Price’s collection, made 
in southeastern Arizona, alone numbers about 1500 specimens, 
one-half of which has been purchased by the Museum. The whole 
collection, however, has been kindly sent by Mr. Price to the 
Museum for determination, and will form the basis of a special 
paper on the mammals of southern Arizona, to be published 
shortly in the Museum ‘ Bulletin,’ Mr. Price contributing his 
important field notes, covering nearly a year’s work of himself 
and assistants. In addition to the several new species discovered, 
his observations and collections greatly extend the hitherto 
recorded range of many species of mammals. Thus the known 
range of Zamias cinereicollis, T. lateralis, Scturus hudsonius mogol- 
lonensis, Arvicola alticolus, and Sitomys americanus rufinus has 
been carried from the San Francisco Mountains southeastward 
along the Pine Plateau region to the White Mountains, and some 
of them to the Chiricahua and Graham Mountains; and the 
large Wyctinomus macrotis nevadensis, described by Dr. Harrison 
Allen from Nevada, has been found by Mr. Price in the Chirica- 
hua Mountains. Much light has also been thrown upon the 
range of various other species in southern Arizona, 

Mr. Granger’s collection, numbering over 500 specimens, col- 
lected mainly in South Dakota, contains several species new to 
the fauna of the Black Hills region, and will also be made the 
subject of a special report. 

The measurements given in the following paper were taken by 
the collector from the fresh specimen before skinning, unless 
otherwise stated. 
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Perognathus pricei, sp. nov. 


Above gray, lined with black ; no fulvous lateral line ; beneath white ; tail 
strongly crested penicillate, dark above, becoming blackish distally, white 
below ; ears dusky ; feet grayish white, soles naked. Pelage rather harsh but 
not spiny. 


Measurements.—T otal length (type), 157 mm.; tail vertebrae, go; pencil at 
tip of tail, 10 ; hind foot, 23 ; ear, 7.5. Average of 5 adult specimens (4 44, 
1¢): Total length, 151 ; tail vertebre, 82 ; hind foot, 22; ear, 8. 

Skull,—Total length, 23 ; basilar length,' 18 ; mastoid breadth, 12 ; length 
of nasals, 8 ; breadth of interparietal, 8 ; greatest length of interparietal, 4 ; 
length of mastoid area, 12. The interparietal is large, distinctly pentagonal, 
twice as broad as long. The mastoid area is correspondingly reduced. 

Type, No. $888, 4 ad., Oposura, Sonora, May 31, 1894; B. C. Condit 
(Price Collection). 


Named for Mr. W. W. Price, in recognition of his important mammalogical 
explorations in southern Arizona. 


This species is based on 5 adult specimens (4 males and 1 
female) taken at Oposura, Sonora, May 30 and 31, 1894, by Mr. 
B. C. Condit, of Mr. W. W. Price’s Arizona Expedition. 

This species appears to bear no close resemblance to any hith- 
erto described. In color it somewhat resembles P. intermedius 
Merriam, which is, however, a much larger species, with very 
different cranial characters, and not nearly so clear gray. 


Perognathus conditi, sp. nov. 


Above yellowish gray, lined with black ; a broad pale fulvous lateral line ; 
feet and lower parts white ; ears grayish dusky ; tragus about as high as broad ; 
tail dusky above, white below, not crested, and only very slightly tufted at the 
end. Soles naked. 


Measurements.—Total length (type), 197 mm. ; tail vertebra, 88; hind 
foot, 27; ear, 10. Another specimen (¢ ad.), measures: Total length, 193 ; 
tail vertebrae, 87 ; hind foot, 24.5 ; ear, 12. 


Skull.—Total length, 29 ; basilar length, 24 ; greatest mastoid breadth, 14 ; 
length of nasals, 10.5 ; breadth of interparietal, 7; greatest length of inter- 
parietal, 5. The interparietal is large, pentagonal, with the posterior lateral 
borders much rounded ; mastoid area only moderately developed. 


7 _ —_ ———— 


' Front border of intermaxillz to posterior border of occipital condyles. 
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Type, No. 338, ¢ ad., San Bernardino Ranch, southeastern corner of 
Cochise Co., Arizona, March 23, 1894 ; B. C. Condit (Price Collection). 


Named for Mr. B. C. Condit, an associate of Mr. Price in his explorations 
in Arizona. 


This species should probably be compared with P. daz/eyi Mer- 
riam from Sonora, but it is apparently smaller, more fulvous, with 
the tail less crested, and the interparietal more pointed in front 
and more rounded on the postero-lateral borders. 

Represented by 3 specimens (1 ad. 4, 1 young ad. ¢,and1r 2 
juv.) taken at San Bernardino Ranch, Cochise Co., Arizona, 
March 23 and May 1, 1894. The young specimen is grayer and 
less fulvous than the adults, the type being scarcely distinguish- 
able in color from Kansas and South Dakota specimens of 
P. paradoxus, and the tail is quite as sparsely haired. In fact, in 
point of color, P. conditi is not readily distinguishable from speci- 
mens of P. paradoxus from the southeastern base of the Black 
Hills; and cranially the differences are by no means strongly 
marked. 


Reithrodontomys mexicanus fulvescens, subsp. nov. 


Above yellowish brown, more or less heavily lined with black; a bright, 
strongly marked fulvous lateral line ; below whitish, the basal two-thirds of the 
pelage plumbeous ; ears dusky externally, rusty within, well clothed with fine 
short hairs ; tail indistinctly bicolor, pale brown above, lighter below, sparsely 
haired, but the hairs pretty thoroughly concealing the annulations ; feet soiled 
white, heels sparsely covered as far as the first tubercle with fine short hairs. 


Measurements.—Total length (type), 183 mm.; tail vertebre, 102; hind 
foot, Ig; ear, 14. Average of three adults (2 64,1 2): Total length, 172 ; 
tail vertebrz, 99 ; hind foot, 19.3; ear, 14.7. Eight adult specimens of A. 
mexicanus from Brownsville, Texas, average: Total length, 178; tail verte- 
bree, 98 ; hind foot, 20. 

Type, No. $411, 4 ad., Oposura, Sonora, June 1, 1894; B. C. Condit 
(Price Collection). 


This subspecies is represented by three adult specimens taken 
by Mr. B. C. Condit at Oposura, Sonora, May 31 and June 1, 
1894. It presents an astonishingly close resemblance, in size 
and proportions, to September specimens of 2. mexicanus' from 


1 The type locality of R. mexicanus (Saussure) was Tehuacan, State of Puebla, Mexico, 
from which region, however, no material is at present available for comparison. 
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Brownsville, Texas, but the pelage is softer and fuller, and the 
color above more strongly yellowish ; the tail and heels are also 
slightly more hairy ; but it is far from certain that these differ- 
ences are not in large part seasonal, though hardly probable. 

The Price Collection also contains 6 specimens of 2. megadotrs 
from Fairbank, Arizona, and 5 specimens from the Chiricahua 
Mountains that seem indistinguishable from &. dongicaudus. The 
series of 2. megalotis is from very near the type locality of the 
species. 


Arvicola leucophzus, sp. nov. 


Middle region of upper parts suffused with pale reddish brown, conspicu- 
ously lined with black, and slightly tinged with gray ; sides grayer and less 
reddish, and less lined with black ; underparts strongly whitish gray, the fur 
plumbeous at base with long whitish tips, concealing the plumbeous underfur, 
and giving a general whiteness to the whole underparts. Tail brown above, 
whitish below, of medium length. Feet dusky above, strongly washed with 
gray. 

Measurements.—T otal length (type), 173 mm.; tail vertebrae, 50 ; hind foot, 
22.5; ear, 16. Average of 3 adult specimens (1 ¢, 292): Total length, 166 ; 
tail vertebrae, 49 ; hind foot, 22.7; ear, 15. 


Skull.—Total length, 28; basilar length, 21; greatest zygomatic breadth, 
16; greatest parietal breadth, 12.5; least interorbital breadth, 4; length of 
nasals, 8.5 ; upper molar series, 6.5. The brain-case is broad and flat; the 
interorbital region is remarkably broad; rostrum also broad ; angle of mandible 
exceptionally developed, even broader and heavier than in the much larger 
A. edax. WDentition as in the J/ynomes section generally, but the molars are 
narrow in proportion to the heavy development of the skull. 


Type, No. $434, ¢ ad., Graham Mountains, Arizona, July 18, 1894 ; Price 
and Condit (Price Collection). 


This species is represented by 4 specimens (1 6, 299 ad., 
1@ juv.), taken by Messrs. Price and Condit in the Graham 
Mountains, Arizona, July 18 and 19, 1894. It is readily dis- 
tinguished externally by the whiteness of the underparts; the 
coloration above is perhaps slighty more ferrugineous than that 
of A. alticolus, which is, however, a somewhat larger species, 
with a relatively longer tail. In cranial characters it appears 
to most resemble A. edax, but differs from it in much smaller 
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size, lighter dentition, relatively greater interorbital breadth, and 
the still greater development of the mandibular angle. 

The Price Collection also contains three specimens of an 
Arvicola from the White Mountains, Arizona, which I pro- 
visionally refer to A. alticolus. 


Sitomys americanus arizonz, subsp. nov. 


Similar in coloration to S. a. gamdeli, but smaller, with relatively shorter tail 
and slightly larger ears. Above pale wood brown, slightly darker along the 
middle of the back, and lighter or more ashy on the sides, generally with no 
trace of a lateral line ; feet and beneath white, the basal half of the pelage 
plumbeous ; tail dusky above, grayish white below. 


Young, in first pelage.—Above dark plumbeous slate ; below whitish, the 
plumbeous underfur showing through the surface. 


Measurements.—T otal length (type), 158 mm.; tail vertebrz, 67 ; hind foot, 
24; ear, 17. Average of 42 adults: Total length, 160 (145-183) ; tail verte- 
bree, 65 (57-80) ; hind foot, 22.5 (20-24); ear, 17 (16-18). 


Type, No. 8448, 6 ad., Fairbank, Arizona, March 13, 1894 ; Price and 
Condit (Price Collection). 


This is a strongly marked form of the short-tailed or sonoriensis 
group of the genus Szfomys, characterized by the nearly uniform 
brownish gray color of the entire upper parts. It is represented by 
a series of nearly 70 specimens, 50 of which (all adult but two) 
were taken at Fairbank, Arizona, Feb. 22 to March 13, 1894. 
This series is remarkably uniform in coloration, though the 
extremes vary considerably in size. Two or three specimens 
show a slight fulvous wash, approaching the color of a pale 
Sitomys eremicus. All the specimens of .Széomys obtained at Fair- 
bank, except a few examples of .S. evemicus, were of this form. 

I also refer to this species a series of 20 specimens from San 
Bernardino Ranch, taken March 21 to May 4. ‘These consist of 
young in various stages of immaturity, from nurslings up to 
breeding females which still retain the plumbeous pelage of the 
young. At first they were thought to represent a distinct species, 
characterized by a permanent plumbeous coloration, but on com- 
paring the older examples of the series with the Fairbank speci- 
mens it became at once evident that they must be referred to 
[November, 18o4.| 21 
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S. a. arizone, there being a few specimens in the San Bernardino 
series which completely connect the two. 

The large series obtained in the White, Chiricahua and Graham 
Mountains are of the rufinus type, from which, however, some 
of these several mountain strains of reddish, short-tailed Svtomys 
may perhaps be separable as local races of the sovoriensis group. 


Neotoma campestris, sp. nov. 


Similar in size and cranial characters to Veotoma micropus, but very different 
in coloration. Above yellowish gray, varying to buffy ochraceous, finely lined 
with black-tipped hairs, which are conspicuous over the median dorsal region, 
and more sparingly developed on the sides; head slightly lighter and more 
grayish ; feet, to considerably above ankles and wrists, pure white ; throat, 
breast, middle of abdominal region, and posterior third of ventral surface pure 
white to base of the hairs, the pelage here long, soft and cottony ; the white- 
ness of the underparts also extends well up on the sides of the body, where, 
however, the basal portion of the fur is plumbeous. Ears rather small, thinly 
haired, dusky, narrowly rimmed with white. Tail thickly haired, the hairs 
everywhere concealing the annuli, pale grayish brown above, sides and below 
pure white. 


Young (one-fourth grown) are clear ashy gray above, more or less shaded 
along the middle of the back with blackish ; below pure white to the base of 
the fur. Tail very thinly covered all round with short whitish hairs. 


Measurements.—T otal length (type), 388 mm.; tail vertebrae, 170; hind foot, 
40; ear from anterior base (measured from dry skin), 24. Average of six 
adult specimens: Total length, 370; tail vertebrae, 155 ; hind foot, 40.5 ; ear 
from anterior base (measured in dry skin), 25. 


Shull,—Similar to that of WV. micropus, but with heavier dentition and the 
‘ sphenopalatine vacuities ’ very nearly closed. 

Type, No. 3445, ¢ad., Pendennis, Lane Co., Kansas, May 8, 1894; W.W. 
Granger. 

This species is represented by two adult males, four adult 
females, and four quarter-grown young, taken on the Smoky 
River, near Pendennis, Lane County, Kansas, May 8, 1894, by 
Mr. Walter W. Granger, and also by a single specimen taken at 
Fort Lyons, Colorado, Feb. 4, 1885, by Capt. P. M. Thorne, U.S.A. 
This latter specimen, an adult male, is in full winter pelage, 
and differs from the others only in the upper surface of the tail 
being more distinctly blackish. 

This species agrees very closely in size and proportions with 
XN. micropus, but the two species differ widely in coloration, the 
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former being slaty plumbeous above instead of yellowish gray or 
buffy, as in the Kansas form. Twenty fully adult specimens of 
LV. micropus average as follows: Total length, 371 mm.; tail 
vertebre, 154; hind foot, 39. In cranial characters the two 
forms differ mainly in the great reduction of the sphenopalatine 
vacuities in /V. campestris, which are narrowed to very fine slits, 
which in some specimens are as fully closed as in the WV. cinerea 
group. ‘The teeth are also rather heavier and broader. The 
pterygoid notch is very broad anteriorly. 

This species is much larger than JV. fallax Merriam, from 
Boulder County, Colorado, much less strongly colored, and lacks 
the peculiar character of Mg, whichin WV. fal/ax has “3 instead of 
2 salient angles on outer side, and 2 reéntrant angles instead of 1.” 
It is evidently much more nearly related to JV. dazleyi Merriam 
from Valentine, Cherry County, Nebraska, with which it agrees 
in size and proportions, and of which it may prove to be merely 
a southern form; but it is strongly buffy instead of “ grizzled 
gray,” and has the shorter palate and longer incisive foramen 
of WV. floridana and LV. micropus.’ 


Neotoma rupicola, sp. nov. 


Similar in proportions and coloration to VV. campestris, but much smaller and 
much paler, with much larger ears and a bushy tail. Above creamy buff, 
slightly darkened with black-tipped hairs, confined mainly to the middle of the 
dorsal region ; head and face not very distinctly paler ; feet and whole lower 
parts pure white to the base of the hairs; tail bushy, gray above, generally 
becoming lighter towards the tip, pure white below ; ears large, grayish, thinly 
haired, conspicuously edged with white. 


Measurements.—Total length (type), 330 mm.; tail vertebree, 154; tail to 
end of hairs, 178; hind foot, 41; ear from notch (27 measured from skin). 
Average of 14 adults(744, 792): Total length, 336; tail vertebrae, 146; 
hind foot, 4o. 


Skull.—In cranial characters V. rupicola belongs to the WV. orolestes group 
of bushy-tailed Wood Rats, and except in the well-developed sphenopalatine 
vacuities bears a general resemblance to the ‘ 7eonoma’ section of the genus 
Neotoma, 


Type, No. 822%, % ad., Corral Draw (southeastern base of Black Hills), 
South Dakota, August 21, 1894 ; W. W. Granger. 


_ 1} Material received since the publication of my WV. mécropus canescens shows that it is 
inseparable from WV. mzcropus. It is interesting to note that specimens of Weotoma from 
Fort Lyon, Colorado, and Lane County, Kansas, show no approach in coloration to ( Jklahoma 
specimens of NV. wecropus. 
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Represented by a series of 35 specimens, taken at the south- 
eastern base of the Black Hills, June 7 to August 28, 1894, by 
Mr. W. W. Granger. It inciudes immature examples of various 
ages, from one-fourth grown upward, as well as numerous adults. 
The seasonal variation is not very strongly marked, but the June 
and July specimens are rather paler and less strongly buffy than 
the late August specimens in fresh fall pelage. Very young 
specimens are pale gray above, slightiy varied with dusky hairs 
on the back. In adults the tail above often lightens toward the 
tip, where it is sometimes clear white. 

This species differs from JV. ovoles/es, apparently its nearest ally, 
in its much paler coloration, smaller size, and relatively much 
shorter tail. 

Neotoma grangeri, sp. nov. 

Similar in size and coloration to JV. cizerea, but with well-developed spheno- 

palatine vacuities. 


Adultin summer - Above gray strongly varied with dusky, the ground color 
varying from clay color to pale buffy, heavily lined with black hairs ; head 
darker, purer gray, nearly without any tinge of fulvous ; tail above dusky gray, 
nearly concolor with the back, pure white below ; feet pure white as far as 
wrists and ankles; ears blackish, thinly haired, very narrowly edged with white ; 
underparts white, in thin summer pelage without plumbeous at base of fur. 


Young, a few weeks old (nurslings): Ashy gray, the middle of the back 
strongly blackish. Young, half-grown: Above slightly washed with pale buff, 
particularly on the sides, strongly varied with black over the middle of the 
back, much less so on the sides. 

Measurements.—Total length (type), 393 mm.; tail vertebrae, 173; tail to 
end of hairs, 190; hind foot, 41; ear from notch, 28 (measured from skin). 
Average of 5 adults (3 44,2 922): Total length, 381 mm.; tail vertebre, 
163 ; hind foot, 41. 

Skull,—Total length, 51; basal length, 49 ; greatest parietal breadth, 28 ; 
least interorbital breadth, 5 ; length of nasals, 19; length of incisive foramina, 
12; length of palate, 9. 

Type, No. $244, 6 ad., Custer, Black Hills, South Dakota, August 4, 1894. 
Collected by Mr. W. W. Granger, for whom the species is named. 

This species is represented by 14 specimens taken at Custer, 
South Dakota, July 25 to August 9, and by two taken at Glen- 
dale, Sept. 8, 1894, by Mr. W. W. Granger. Five are fully adult, 
6 are ‘young adults,’ and 5 are young, one-third to two-thirds 
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grown. ‘They are all very dark colored, and form avery uniform 
series, except one, a very old male, taken Aug. 8, which differs 
from all the others in having the whole upper parts bright buffy 
ochraceous, and the tail above very light gray, fading to whitish 
basally. No other specimen shows any approach to this phase 
of coloration, although other adults were taken the same day at 
the same place. This may be an adult in fall pelage, as the coat 
is much fuller and softer than in any of the others, but the pecu- 
liar coloration is possibly due to old age. 

LV. grangeri is probably merely the Black Hills representative 
of JV. cinerea of the Rocky Mountains, from which it differs in 
having well-developed sphenopalatine vacuities, as in the JV. 
orolestes group. Itis much larger than JV. rupicola, and differs 
from it so totally in coloration at all ages as not to require com- 
parison with it. 

These two forms of VVeotoma are perfectly parallel, in respect 
to color differences, with the forms of Sztomys and Tamias occur- 
ring at the same localities, the Black Hills affording a dark phase 
of each, and the adjoining plains at their eastern base a light 
fulvous phase. Thus on the Plains we have the pale fulvous 
T. minimus in contrast with the dark dorealzs form of the 7. 
guadrivittatus group in the Black Hills; in the same way the 
fulvous Sztomys americanus nebracensis contrasts with a Black 
Hills form closely related to the dark northern S. a@. arcticus; 
and the pale fulvous JV. rupicola of the Plains contrasts with the 
dark colored WV. grangeri of the Black Hills. 


Sciurus hudsonicus' dakotensis, subsp. nov. 


Sciurus hudsonius var. hudsonius ALLEN, Mon. N. Am. Roden. 1877, p. 672 
(in part). 


1 The name “udsonicus Erxleben has one year priority over 4udsonzus Pallas, as shown by 
me in 1877 (Monog. N. Am. Roden., 1877, p. 685), in commenting upon which fact I said: 
** Following the strict rule of priority, the name should probably be written Audsonicus (from 
Erxleben), this being the first distinctive appellation given to this form, it having apparently a 
priority of one year over Audsonius.”’ 1 did not then insist upon its adoption, following the 
rather lax system in such matters then prevailing. The names of the several forms of the 
Chickaree group of Squirrels should stand as follows: 


Sciurus hudscnicus (Erxl.). 

Sciurus hudsonicus dakotensis Allen. 

Scturus hudsonicus douglasti (Bachm.). 

Sciurus hudsonicus vancouverensis Allen. 
Sciurus hudsonicus californicus Allen. 

Scturus hudsonicus fremonti (Aud. and Bachm.). 
Scturus hudsonicus mogollonensis (Mearns), 
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Paler and more fulvous than S. hudsonicus, and much less reddish. Size 
slightly larger ; proportions similar. 

Type, No. , 6 ad., Squaw Creek, Black Hills, South Dakota, July 21, 
1894; W. W. Granger. 


This is the pale form referred to by me in 1877 (I. c., p. 681) 
as follows: “ As already noticed, in the region of the Black Hills, 
var. hudsonius loses much of its redness; the dorsal band 
becomes less distinct ; the middle of the tail is paler ; and the 
edging of the tail is yellowish gray, instead of bright fulvous, or 
yellowish red as is the case in eastern specimens.” A series of 
7 specimens collected by Mr. W. W. Granger, in the Black Hills, 
South Dakota, in July and September, confirm the differences 
shown by the series examined by me in 1877. It is further to be 
noted that the black lateral line, usually so conspicuous in eastern 
examples taken at this season, is either entirely wanting, or only 
slightly indicated in Mr. Granger’s specimens. Probably, as in 
the case of Zamias guadrivittatus borealis, S. h. dakotensis is the 
prevailing form northeastward to Pembina and the Turtle Moun- 
tains, as indicated in my Monograph of the Sciuridee (1. c., p. 692, 
in Table XIII). 


Nyctinomus nevadensis (//. Aden). 


Nyctinomus macrotis nevadensis H. ALLEN, Mon. N. Am. Bats, 1893 (1894), 
p. 171, pll. xxxiv, xxxv (‘‘ Nevada and California ”’). 


Dr. Harrison Allen has recently described a form of Vyctinomus 
from “‘ Nevada and California” (exact locality not stated), under 
the name WVyctinomus macrotis nevadensjs, based on two immature 
specimens. An examination of these two specimens’ shows that 
even the older one of the two (U.S. Nat. Mus., No. 43275, Cali- 
fornia, John Mullan) is so young as to still retain the milk incisors 
in the upper jaw.’ The very short, thin, unicolor pelage also indi- 


1 T am indebted to the kindness of Mr. Frederick W. True, Curator of Mammals, U. S. Na- 
tional Museum, for the opportunity of examining these precious specimens. They are pre- 
served in alcohol, but the skulls have been removed and separately preserved. They are 
labeled as follows: ‘‘48hiR, Myctinomus macrotis nevadensis. California. John Mullan,” 
The labels of both the animal and the skull bear the same inscription. ‘The other specimen is 
merely a skin in alcohol. The label, as nearly as can be deciphered, has on one side * WV. 
macrotis, Nevada. 1052"’; on the other side, ‘* 353. Label in envelope '’ The California 
example must obviously be taken as the type of the species, although some of the details of 
the ear (as Fig. 3, pl. xxxiv) appear to have Bash drawn from the Nevada specimen. 


2 Since the above was put in typeI have received from Mr. True the skull of the other 
specimen (U.S. N. M., No. 60660). This skull retains not only the es milk incisors, but 
ata the upper milk canines, although the permanent canines have cut the gum. ‘The rest of 
the teeth belong to the permanent set. 

Mr. True, in reply to my inquiries, kindly informs me that no information concerning the 
history of these specimens beyond that furnished by the labels, as above given, is obtainable. 
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cates juvenility. It is therefore of great interest to find in Mr. 
Price’s collection of Arizona mammals a specimen of Vyctinomus 
from the Chiricahua Mountains referable to the same species. It 
is an adult male, with a well-developed gular sac. It is not only 
considerably larger than the type of JV. m. nevadensis, but some- 
what larger than the measurements given by Dobson (P. Z. S., 
1876, p. 729) for the type of WV. macrotis. Its resemblance in 
general features to JV. macrotzs is evidently strong. 

The type of WV. macrotis Gray (Ann. & Mag. Nat. Hist., IV, 
1839, p. 5) came from the interior of the island of Cuba. 
According to Dobson (I. c.) it was a female, and appears to have 
been unique up to the date of Dobson’s ‘Catalogue of the Chir- 
optera,’ published in 1878. Dobson, however, refers to JV. 
macrotis various species described by other authors, from southern 
Brazil and Paraguay. As it has not been reported from either 
Mexico or Central America the probability, on geographical 
grounds, is therefore strongly against the occurrence of the 
true WV. macrotis in Arizona, California, or Nevada, aside from 
the various discrepancies in the structure of the ears, etc., 
already pointed out by Dr. H. Allen as existing between J. 
macrotis and his WV. m. nevadensis. Between the Arizona and 
California specimens, however, there are no differences that might 
not easily result from the great difference in the age of the speci- 
mens. In the California and Nevada specimens the pelage is 
short, thin and unicolor from base to tip, as is usually the case in 
young Bats in first pelage. In the older (California) example the 
second growth of hair appears to be coming in in patches on the 
chest. 

In raising V. macrotis nevadensis to full specific rank the 
detailed account already given by Dr. Allen of the young may be 
supplemented by the following description of an adult male : 

Adult Male.—Structure of the ears, membranes, etc., as already given for 


the young (cf. H. Allen, 1. c.). Pelage above dull brown, slightly rufescent. 
the basal half whitish ; below similar, but rather lighter. 


' Measurements.—Total length, 140; alar expanse, 410 (collector’s measure- 
ments from the fresh specimen). The following are from the skin: Forearm, 
58 ; 2d digit, metacarpal, 60 ; 3d digit, metac., 58, 1st phal., 23, 2d phal., 20, 
3d phal., 8; 4th digit, metac., 53, 1st phal., 48, 2d phal., 2.5; 5th digit., 
metac., 27, Ist phal., 20, 2d phal., 3; tibia, 16; foot, 10; tail, 63, free portion 


328 Bulletin American Museum of Natural History. |Vol. V1, 


of same, 34. (The measurements of the tail are only approximate, and are 
possibly too large, as the tail has the appearance of having been pulled out too 
long.) Height of ear, 24; width of same, 36. 


Skull—Total length, 23; basilar length, 21; zygomatic breadth, 12.5; 
mastoid breadth, 11.5 ; least interorbital breadth, 6; length of lower jaw, 16; 
height of same at coronoid, 3.5. The skull (including dentition) is in general 
as described by Dr. Allen, except that it is larger and heavier, with the sagittal 
crest continued to the occipital, and there is less depression at the junction of 
the frontal anal parietal segments. All the processes are heavier, as would be 
expected in an old skull. 


Type of the above description, No. $4}4, 4 ad., Chiricahua Mountains, June 
22, 1894; W. W. Price and B. C. Condit. 


As already noted, there is a well-developed gular sac, which is 
said to be wanting by Dr. Dobson in both JV. macrotis and the 
smaller VV. gularis ; but Dr. Dobson’s specimen of AV. macrotis 
was a female, and this is a feature which varies with sex and age 
in the same species of both WVyctinomus and Molossus. 


Arvicola (Pedomys) haydenii Zazrd. 


Arvicola (Pedomys) haydenit Baird was described from a single 
specimen from Fort Pierre, South Dakota, on the Missouri River, 
about 150 miles directly east of the Black Hills. In the Granger 
collection I find a single specimen, an adult female, of the sub- 
genus Pedomys, taken on Spring Creek, at the eastern base of the 
Black Hills, June 22, 1894. This specimen is evidently a little 
larger and a little grayer than Baird’s type, but agrees with it so 
closely, especially in the dimensions of the skull and in the pecu- 
liarities of dentition, that I have little hesitation in referring it to 
A. haydenii, Baird’s description of the cranial and dental char- 
acters, as well as of the external appearance, of his A. haydenit 
is so detailed that I find little to add from the basis of the present 
specimen. It is, however, obviously grayer—gray mixed with 
black, very slightly tinged with yellowish brown, rather than 
yellowish brown washed with gray. Mr. Granger’s measurements 
from the fresh specimen are as follows: Total length, 183 ; tail. 
vertebra, 45; hind foot, 25. ‘The corresponding measurements 
given by Baird for his type are: Total length, 152; tail vertebrae, 
38; hind foot (from dry skin), 20.5. But there is much less 
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difference in the measurements of the skulls, which compare as 
follows: Black Hills specimen—total length, 30; zygomatic 
breadth, 17; nasals, 9 ; upper molar series, 7. Type of Aaydeniz— 
total length, 29; zygomatic breadth, 16.5; nasals (not given) ; 
upper molar series, 6.4. Hence the difference in external meas- 
urements is obviously more apparent than real. 


Since writing the above I have received, through the kindness 
of Mr. True, the type of Aaydeniz, an examination of which con- 
firms the opinion above given of the relation of haydenii to Mr. 
Granger’s Black Hills specimen. Baird’s type appears to have 
been originally an alcoholic, and to this fact may be due in part 
the more yellowish cast of color it presents in comparison with 
the Black Hills specimen. 

Three other Nebraska specimens are mentioned by Dr. Coues 
as referable to either “austerus” or to “austerus curtatus.” 
These have also been kindly sent to me for examination by Mr. 
True. Says Dr. Coues (1. c., p. 212): “A Platte River specimen 
(No. 3094) is identical with the type of ‘haydeni.’”’ This speci- 
men is labeled “¢, Crossing of Platte, July 8,’57. Wm. S. 
Wood.” On the back of his label Dr. Coues has written, 
“ Exactly like ‘ Zaydeni.’’”’ With this opinion I heartily concur. 
Another specimen (U. S. N. M., No. 3055) is referred to curtatus, 
but with the remark (1. c., p. 216): “In color, almost exactly 
like the paler “ haydeni’ stripe of awsterus ;....’”’ On the label is 
written “ Platte R. (320 m. fr. Ft. Riley). Dr. W. A. Hammond.” 
This would bring the locality in western Nebraska, about 100 
miles south of the Black Hills. In coloration and size it very 
closely resembles the Granger specimen above recorded. ‘These 
specimens indicate the extension of the range of Arvicola haydenii 
from Fort Pierre and the Black Hills southward to the North 
Platte River in western Nebraska. 

The third specimen (U.S. N. M., No. 77;47;), collected by Dr. 
F. V. Hayden on Lieut. (later Gen.) G. K. Warren’s Exploration 
of the Upper Missouri and Yellowstone, is without locality on the 
original label, but on a later label is credited to “ Nebraska” ; 
it was probably taken somewhere in what is now North Dakota. 
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It was referred by Coues to his curtatus. It is much smaller and 
somewhat paler than the others (except No. 3055), and is appar- 
ently referable to Arvicola austerus minor Merriam, with which 
it agrees closely in size and dentition. 

Mr. True has also sent to me for examination what remains 
(the skull only) of Baird’s type of his Arzicola (Pedomys) cinna- 
momeus, which demands consideration in the present connection, 
since this name has priority of two pages over his 4. haydenst, in 
case the two should prove the same. . 


Arvicola (Pedomys) cinnamomeus Aaird. 


This species was based on a single specimen from Pembina, 
North Dakota, of which only the skull is now extant. According 
to Baird, it bears a close resemblance in external characters to 
A, austerus, from which it was separated in part on peculiarities 
of dentition, which both Dr. Coues' and Dr. Merriam’ consider 
to be probably abnormal. After an examination of the skull, 
however, I find myself unable to share this opinion. In addition 
to the unusual character of the enamel folds of the last upper 
molar, as noted by Baird, there is the great length and narrow- 
ness of the whole skull, and particularly of the rostral portion, 
as correctly stated by Professor Baird. He also refers to the 
large size of the Pembina specimen, in comparison with typical 
(Illinois) examples of awsterus, the greater length of the tail, the 
larger size of the nail on the thumb, and the smaller ears— 
features now impossible to verify, in consequence of the destruc- 
tion of the skin. The skull, however, sufficiently substantiates the 
large size, and there is no good reason to question Baird’s state- 
ments respecting the other differences. 

I have no Illinois or Wisconsin examples of A. austerus, but the 
Museum has a large series from Fort Snelling, Minnesota (Dr. 
E. A. Mearns Collection). ‘The largest skull of this series (prob- 
ably referable to A. austerus minor Merriam) is not more than 
half the size of the Pembina specimen, which differs besides in 
numerous important cranial details. It is also to be noted that 
the form of austerus occurring over the region to the southeast- 


1 Mon. N. Am. Roden., 1877, pp. 212, 213, 217. 
2 Am. Nat, July, 1888, p. Gor. 
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ward of Pembina is much smaller than typical awsterus from much 
further south (cf. Merriam, Am. Nat., July, 1888, pp. 600, 601). 
It hence seems reasonable to consider Baird’s cénmamomeus as 
distinct from any known form of the awsterus group, and also 
from 4. haydenit. Doubtless further material from the vicinity 
of Pembina will, sooner or later, firmly reéstablish the species. 


In connection with the discovery of Avzvicola (Pedomys) hay- 
deni at the eastern base of the Black Hills, as chronicled above, 
it is of interest to note that Dr. Coues has also recorded (Mon. 
N. Am. Roden., 1877, pp. 216, 217) an alleged specimen of 
Pedomys from the “Black Hills” (U.S. Nat. Mus., No. 3056), 
taken in August, and considered as probably “a young of the 
year.” He comments at length upon its many peculiarities, as 
its “extremely short” tail, whitish feet, and excessively pallid 
coloration. As the skull was enclosed within the skin, he appears 
to have made no examination of its dentition. This specimen, 
from which the principal parts of the skull have since been 
removed, is now before me. It proves not to be a Pedomys at all, 
but an undescribed species of the genus Phenacomys, which may 
be briefly characterized as follows : 


Phenacomys truei, sp. nov. 


Above similar in coloration to Arvicola (Chilotus) pallidus, but rather darker, 
especially over the median dorsal region, where the general pale grayish tint of 
the upper parts is slightly varied with dusky hairs ; below whitish gray, the 
basal half of the fur plumbeous. Ears of average size for the genus, thinly 
haired ; feet light or whitish gray ; tail very short, dingy gray, slightly darker 
above, but not distinctly bicolor, with a slight terminal pencil. 


Measurements.—The fragmentary condition of the skin gives so poor a basis 
for measurement that I copy the dimensions as recorded by Dr. Coues!: Total 
length, 118; head and body, 101.6; tail vertebre, 16.8; hairs at tip, 3.5 ; 
fore foot, 11.2 ; hind foot, 19 ; ear, 10.2 (all taken from the dry skin). 


Skull_—The skull consists merely of fragments, roughly torn out of the skin. 
The parts available for study are the palatal portion with the molar teeth in 
place, and the greater part of both mandibular rami, including the teeth. The 


1 Monog. N. Am. Roden., 1877, p. 217, Table LV, specimen No. 3056. The measurements 
were given by Dr. Coues in inches and hundredths. 
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tooth pattern, while distinctively that of Phenacomys, differs in various details 
from that of any of the hitherto described species of the genus. Uffer 
Molars.—M+ with a broadly rounded anterior loop, two internal closed trian- 
gles, and two external closed triangles ; M® with an anterior internal pyriform 
loop, two external and one internal triangles; M®*® with three deep internal 
triangles and three very slight angular projections externally. Lower Molars.— 
M, with an anterior trefoil, a transverse posterior loop, and three large inter- 
nal and two small external closed triangles; Ms with a posterior transverse 
loop, two very deep, closed internal triangles, and two very slight external 
angles ; Mz with three very deep internal triangles and an outer sinuous border. 
Length of upper molar series, 6 mm.; of lower molar series, 5.5 mm. 


Type, U. S. Nat. Mus., No. 3056, Black Hills, Aug. 10, 1857; Dr. W. A. 
Hammond. 


Named for Mr. Frederick W. True, Curator of Mammals, U. S. Nat. Mus., 
to whose kindness I have been many times greatly indebted for valued assistance. 


The specimen upon which the above description is based is 
apparently full grown but quite young, as the molars are not 
rooted, as they become later in life in this genus. In young indi- 
viduals they are only partly so’ or not at all, as in the present 
specimen. 

In coloration Phenacomys truet is much lighter than P. orophilus 
Merriam from Idaho, lacking almost entirely the abundant black- 
tipped hairs which in that species strongly tinge with blackish 
the whole median dorsal region. 

The dentition of P. ¢rvei is peculiar in the slight development 
of the external triangles of all the molar teeth, both above and 
below, in comparison with the other described species. My 
closely resembles the corresponding tooth in ?. /atimanus, while 
M; closely resembles Mz in P. ¢ntermedius. 

The discovery of a species of Phenacomys in the Black Hills 
greatly extends the known range of the genus to the southward, 
east of the Rocky Mountains. /. orophilus was described from 
specimens collected in the mountains of south-central Idaho, but 
there is a hitherto unrecorded specimen of this species in this 
Museum from St. Mary’s Lake, northwestern Montana, collected 
by Dr. George B. Grinnell. This is the nearest point to the 
Black Hills from which P/enacomys has been thus far reported. 


1 C/. Merriam, N. Am. Fauna, No, 5, 1891, p. 66. 


Article XIV.—REMARKS ON CERTAIN LAND MAM- 
BEALS: FROM, FLORIDA; WEEE A-LIST Oh EEE 
SeBeris KNOWN. TO OCCUR IN THE STATE. 


By FRANK M. CHAPMAN. 


During the past five years the Museum has received several 
collections of small mammals from Florida, containing in all 
about 400 specimens. They were collected for the most part at 
Gainesville and on the East Peninsula, opposite Micco, by the 
writer ; at and near Micco by the late Jenness Richardson ; at 
Tarpon Springs by W. E. D. Scott, and at Enterprise and Fla- 
mingo, near Cape Sable, by C. L. Brownell. The last-named 
collection has recently been received. It contains material worthy 
of special note, and in working this up for publication several 
facts of interest in connection with species represented in the 
other collections have been developed. ‘These refer to so large a 
proportion of the land mammals of Florida that it has been 
decided to include all the species known from the State. The 
list as a whole is based on the collections above mentioned, infor- 
mation furnished me by friends and associates, and the following 
previousiy published lists of Florida mammals: (1) ‘On the 
Mammals and Winter Birds of East Florida,’ etc., by Dr. J. A. 
Allen (Bull. Mus. Comp. Zodél., I, 1871, pp. 168-185), an anno- 
tated list of 34 species. (2) ‘Catalogue of the Mammals of 
Florida, with Notes on their Habits, Distribution,’ etc., by C. J. 
Maynard (Bull. Essex Inst., lV, 1872, pp. 135-148), an annotated 
list of 36 species. (3) ‘The Mammals of Florida,’ by C. J. 
Maynard (Quart. Journ. Boston Zodl. Society, II, 1883, pp. 1-8, 
17-24, 38-43, 49, 50), an annotated list of 36 species, containing 
much the same matter as the paper just cited. (4) ‘ Contribu- 
tions to the Mammalogy of Florida,’ by Samuel N. Rhoads 
(Proc. Acad. Nat. Sci., Phila., 1894, pp. 152-160), containing 
remarks on 22 species. 
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1. Didelphis marsupialis virginiana (Kerr). Common 
OpossumM.—Abundant throughout the State. 


2. Cariacus virginianus (Zodd.). Vircinta DEER.—Abun- 
dant in the less-settled portions of the State, and occurring in 
small numbers in the vicinity of the larger towns and cities. 
Proper material will doubtless show that Florida deer constitute 
a well-marked subspecies, distinguished chiefly by their small 
size. 


3. Sciurus carolinensis Gme/. SouTHERN GRAY SQuiIR- 
REL.—A common and, in places, an exceedingly abundant ani- 
mal throughout the ‘hummocks’ of the State. A perfectly black 
specimen, collected by W. E. D. Scott, at Tarpon Springs, is the 
only melanistic individual I have seen. 


4. Sciurus niger Zimm. SouTHERN Fox SqQuirret.—Of 
general distribution throughout the pineries, but is common only 
locally. In one of eight specimens the black of the head extends 
half-way down the back. 


5. Sciuropterus volucella (Gwe/.). FLYING SQUIRREL.— 
Common in some parts of the State, living in the live-oaks of the 
‘“hummocks,’ and in turkey-oaks in the pineries. 


6. Castor canadensis Aw//. Braver.—During a two-days’ 
stay at Marianna in western Florida, in March, 1889, Mr. William 
Brewster secured reliable information concerning the occurrence 
of the Beaver in some numbers on Chipola River. Mr. Brewster 
did not see specimens or signs of the animal during his brief visit, 
but the character of the testimony he received was such as to 
place its presence beyond question. I have information also of 
the occurrence of the Beaver in southern Alabama. 


7. Arvicola (Neofiber) alleni (7%wvc). FLorRipA RouNp- 
TAILED Muskrat.—Doubtless a common animal in favorable 
localities throughout the State. It is abundant on the savannas 
of the East Peninsula of Indian River (c/. this Bulletin, II, 1889, 
p. 119) ; it is not uncommon near Gainesville, and Mr. Brownell’s 
collection contains a specimen taken at Enterprise. 
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In a paper by Mr. F. W. True on the relationships of this 
species (Report of the Smithsonian Institution for 1884, Part II, 
PP- 325-339, pl. ii), it is, I think, clearly shown that the charac- 
ters upon which the genus Weofiber was based are of not more 
than subgeneric value. 

The Muskrat (Fiber zibethicus) is abundant along the coasts of 
southern Mississippi and Alabama, and doubtless occurs in 
western Florida. 


8. Arvicola pinetorum (Ze Conte). Pine Mousrt.—Known 
from Florida only through Audubon and Bachman’s record. It 
is probably restricted to the extreme northern portions of the 
State. 


9g. Oryzomys palustris natator Chapm. FLoripa MarsH 
Rat.—The Museum possesses a fine series of this strongly- 
marked race from Gainesville, Enterprise, Micco and Flamingo. 


Io. Sitomys aureolus (Wagn.). GoL_pEN Movusre.—Two 
specimens of this species are recorded from Dummitt’s by Mr. 
Maynard, and the Museum has two specimens from Gainesville, 
presented by Mr. j. Robertson. They agree with examples from 
North Carolina. 


II. Sitomys americanus gossypinus (Ze Conte). DEER 
Mouse; Hummock Mouse.— Exceedingly abundant. The 
Museum collection contains a series of some eighty specimens of 
this well-marked subspecies. Of this number twenty-nine are 
adults with worn molars. They were taken at Gainesville, Enter- 
prise and Micco, from February to April. Twenty-two exam- 
ples, representing each of the localities mentioned, are typical 
gossypinus, with dark, blackish median dorsal area and fulvous 
sides. Two specimens from Micco exhibit a distinct rufous 
phase, in which the entire upper parts are almost as uniformly 
golden rufous as are the same parts in Sztomys aureolus ; indeed, 
at first sight these two specimens would be taken for aureolus 
rather than gossypinus. Seven specimens, from Gainesville, Enter- 
prise and Micco, are variously intermediate between the rufous 
and the dark phase of pelage, connecting one with the other by a 
finely graded series of changes. 
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Mr. S. N. Rhoads has kindly sent me the type of his recently 
described Svtomys megacephalus' from Alabama, and with it two 
specimens of Sztomys from Pasco County, Florida, which he has 
provisionally referred to that species. In my opinion these speci- 
mens are examples of .S. a. gossypinus. There are specimens in my 
series of the latter form which practically match them, both in 
size and color. The average measurements of 14 adult males of 
S. a. gossypinus are: total length, 179 ; tail, 73 mm. Six females 
average: total length, 186; tail,74mm. Thetypeof S. megacepha- 
/us measures, total length, 184 ; tail, 8r mm. The two specimens 
from Pasco County measure, respectively, No. 1660, 2, total 
length, 203 ; tail, 76 mm.; No. 1702, 6, total length, 175 ; tail, 
75 mm. ‘The cranial measurements in the appended table 
doubtless show the relative sizes of these specimens with more 
exactness. 


Incisors to 
Sex. | Total length. Deir ie Nasals. est-palatal 
: notch. 
S. megacephalus. 
3535.- Alabama... -- g 30 4.5 EI.5 II.5 
S. a. gossypinus. 
1702.° Pasco Co., Fla.| 4 28.2 43 10.5 It 
1198.4 Citrus Co., Fla.| ¢ 29.5 4.5 II.5 11.5 
691. Gainesville, Fla.| 9 28.1 4.7 II II 
1053. =e cy 3 28.1 4.2 int Liss 
1073. Micco, Fla.....| 6 28 4.3 10 10.2 


The type of S. megacephalus apparently resembles SS. @. gossy- 
pinus in coloration, and while I believe it to be a distinct form, 
it is obviously so closely related to gossypinus that a discussion 
of its characters based on one alcoholic specimen would be pre- 
mature. 


12. Sitomys floridanus (C/apm.). BiG-rARED Derr Mouse. 


Hesperomys floridanus CHAPMAN, Bull, Am, Mus. Nat, Hist. II, 1887, p. 117. 
Hesperomys macropus MERRIAM, N. A. Fauna, No. 4, 1890, p. 53. 


Seven adults from Enterprise, the type of macropus from Lake 
Worth, loaned me by Dr. Merriam, an immature specimen from 


1 Proc, Acad. Nat. Sci., Phila., 1894, p. 254. 
2 Coll. Phila, Acad. 

4% Coll. S. N. Rhoads. 

* Coll. Miller and Bangs, 
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the Indian River, loaned me by Mr. G. S. Miller, Jr., and one 
adult and one immature specimen from Citronelle, loaned me by 
Messrs. Miller and Bangs, form a series which clearly shows the 
relationship of floridanus to macropus. Briefly, the type of macro- 
pus is apparently a fully adult example of foridanus. S. floridanus 
was described from a nursing female, the skull of which had 
been lost, taken by Mr. James P. H. Bell, at Gainesville. The 
immature specimens in the collections of Messrs. Miller and 
Bangs show that this type is in the gray pelage of the almost 
fully grown young. A tawny or fulvous line on the sides of the 
type shows it is changing from the immature to adult pelage. 
Citronelle is about forty miles southwest of Gainesville. The 
immature specimen from that locality is younger and therefore 
somewhat grayer than the type of forivanus, and the fulvous line 
on the sides appears only faintly, and on the anterior parts of the 
body. The adult specimen from Citronelle agrees essentially with 
the type of macropus, which the seven adults from Enterprise also 
resemble. The immature specimen from Indian River, however, 
in Mr. Miller’s collection is practically a duplicate of the type of 
floridanus. It is evident, therefore, that only one species is 
represented in this series, to which the older name //orzdanus 
must be applied. 

There is little to add to Dr. Merriam’s description of this 
species. The pectoral spot mentioned by him as present in the 
type of macropus is shown by the type of flortdanus, but by no 
other examples in my series. An apparently constant cranial 
character is found in the shape of the posterior portion of the 
palate, which rises at a slight angle from the palatine foramina, 
and has its thickened margin surmounted by two small, but evi- 
dent rounded processes. 


13. Sitomys niveiventris (Ciapm.). GRrounpD Mousr.—An 
abundant species on the coast of the East Peninsula, living on 
the ground beneath the scrub palmettoes near the sea. 


14. Sitomys niveiventris subgriseus Chapm. OLD-FIELD 
Mouse.—This is a darker form of the preceding, inhabiting the 
interior. It is abundant in fields, both cultivated and abandoned. 
| December, 7894. | BZ, 
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Some account of its habits and relationships will be found in 
this Bulletin, Vol. V, 1893, p. 340. 

Specimens from Tarpon Springs, in Mr. Rhoad’s collection, 
are intermediate between /veiventris and subgriseus. (Cf. Rhoads, 
[ee5 pr 160). 


15. Reithrodontomys humilis 4ud. = Bach. Harvest 
Mouse.—Mr. Brownell’s collection contains an immature speci- 
men of this species from Enterprise. It was previously known 
in Florida from only one specimen taken at Tarpon Springs. 
(C7. Rhoads, | c.,/p: x6z;) 


16. Sigmodon hispidus Say & Ord. Corron Rat.—An 
exceedingly abundant animal, of general distribution in the 
northern parts of the State. Say and Ord’s type came from the 
St. John’s River, doubtless from the vicinity of Jacksonville. 
A series from this localityin the Museum of Comparative Zodlogy 
at Cambridge agrees with a series from Gainesville. They differ 
widely from the more southern //fora//s, and are obviously to be 
placed with South Carolina specimens, though, as might be 
expected, they are to some extent intermediate between these 
two extremes. 


17. Sigmodon hispidus littoralis Ciapm. Sourn FLoRipa 
Corron Ravr.—The Museum contains a fine series of this well- 
marked subspecies from Enterprise, Micco, Pine Island and Fla- 
mingo. ‘Thirteen specimens from the last-named locality, as a 
series, present appreciable differences from other series taken at 
Enterprise and Micco. ‘They are grayer and have a rufous tinge 
on the rump. In some respects they suggest Svgmodon A. texianus. 
These differences are, however, in my opinion, too slight to 
warrant the separation of a Gulf coast race. A specimen of 
Stgmodon from Pine Island, mentioned by me in a former paper, 
is apparently an aged adult in unusually gray pelage. 

18. Mus decumanus /Pa//as. Norway Rat; BRowN 
Rar.—This species is given by all previous writers on Florida 
mammals. I have never met with it in Florida. 


19. Mus alexandrinus Geof. Wuire-peviirnp Roor Rat, 
—In my experience this is the common House Rat of Florida. 
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20. Mus rattus Zinmn. Brack Rat.—This species appears 
not to have previously been recorded from Florida. Mr. Brow- 
nell’s collection contains four specimens taken at Enterprise. 


21. Mus musculus Zin. Houst Mouse. — Abundant in 
settled parts of the State. New dwellings in unsettled localities 
are at first tenanted by the native Deer, or Hummock Mouse, but, 
in time, they are replaced by this omnipresent pest. 


22. Neotoma floridana Sav & Ord. Woop Rar.—Of 
general distribution in the hammock-grown portions of the State, 
but, in my experience, it is nowhere a common species. 


23. Geomys tuza (Ord). FLortpa GopHER ; SALAMANDER. 
—An exceedingly abundant animal throughout those portions of 
the State which are, or were, grown with pines with an under- 
growth of turkey-oaks—land of the poorest quality. In some 
parts of middle Florida I believe one could walk for miles step- 
ping from mound to mound on the earth thrown up by this active 
miner. 

There exists a puzzling confusion in regard to the common 
name of this species. To naturalists it is known as Gopher, or 
Pocket Gopher, a name generally applied to its congeners by 
every one familiar with them. The ‘ Gopher’ in Florida, however, 
is a large land-tortoise (Xerobates polvphemus), which lives in large 
burrows in the ground, frequenting the same localities as those in 
which Geomys is found. 

In a series of twenty-six specimens, six, taken in January, 
October and December, at Gainesville and Tarpon Springs, appear 
to represent a rufous phase of pelage. The remaining twenty 
show little variation in color. 


24. Lepus sylvaticus Bach. Gray Rapeir; * MOoLiy 
CoTrontaiL.—An exceedingly abundant species, commonly 
frequenting plantations and ‘old-fields.’ 


25. Lepus sylvaticus floridanus 4//ev. Sour FLoripa 
Raspit ; ‘Morty Corronrait.’—A slightly darker form of the 
preceding species, inhabiting the southern parts of the State. 
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26. Lepus palustris Bach. Marsu Raspir; ‘ HuMMOCK 
Rappir.’—An abundant animal in the marshes and lowlands, at 
least as far south as Gainesville in the interior, but probably not 
so far south on the coasts. It is replaced in the southern parts 
of the State by the closely-related Z. p. paludicola. 


27. Lepus palustris paludicola (J/://er & Bangs). MARSH 
Rapeit ; ‘Hummock Raspir.’—A series of nineteen Marsh 
Rabbits from Gainesville, Enterprise, Micco, Tarpon Springs and 
Flamingo furnishes material to more definitely establish the 
range and relationships of the Rabbit recently described by 
Messrs. Miller and Bangs’ from the Gulf coast of Citrus County 
as Lepus paludicola, As these authors remark, and as this series 
proves, palustris and paludicola “‘ show no differences in color that 
might not readily intergrade.”’ Thus while pal/udicola averages darker 
than palustris, a specimen from Flamingo is but little darker than 
one from Summerville, South Carolina. The characters on which 
the new race stands, therefore, are rather those of size and pro- 
portions than color. The appended tables show a gradual de- 
crease in size from the north southward. A comparison of the 
extremes shows differences worthy of recognition, but the two 
forms so obviously intergrade that it is evident that the southern 
one can claim only subspecific rank. 


MEASUREMENTS FROM THE SKIN. 


No. Sex Total fiind foot.| Ear from 
length. notch. 

North @arolitatheree setae lp ict aie ty 435 96 60 
South: Garolinae ss prraeccaee 24 begets bu! cect 87 55 
Summerville, So. Carolina..... 1410 ? for 85 54 
Gainesville. lat sete oie 2793 nt 440 83.5 51 
. ogre tetra ee aimee 5650 er 430 go 48 

re BO ee ci SY 2794 2 455 88 53 

ip eT wn 2792 2 450 go 48 

4 I res. 2795 450 89 50 

ne PLE a feterg a teevers events 2796 4 450 86 50 
Enterprise;..*". Sates ee antes ae g ote 82.5 50 
Micco, vo SSS beg inelers ree Mae 1893 2 400 78 44 
i SS” ‘diene domLeyetirs 1892 $ 420 78 45 

oe ee Pe ey to, 1893 & 400 83 45 
Tarpon Springs, Fla.... 2716 : 79 45 
fr s a Cy ivi te gee 2718 82 44 
Flamingo, nr caheix WK Pae een cee f 79 45 


1 Proc. Biol. Soc. Wash. TX, 1894, p. 105. 


2 Average of two males by Miller and Bangs. 


3 Average of two females by Miller and Bangs. 
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MEASUREMENTS FROM THE SKULL. 


x __ | Basilar |Length of| Width of |Length of| Width of 
oO. Sex. length. | Nasals. | Nasals. Incisive | Incisive 
Foramen.| Foramen. 
North Carolina!..... Sot al cee 69 33 12.5 19 7) 
SHetbee@arohnats 55 hel) ssn, | sa: 67 32.5 13 18 Was 
Summerville, So. Car.) 1410 | ¢@ 66 S085 14.2 18.2 6.5 
Cameswvlle. Pla-(!.. |! 1409 /|-.: | 67 32 Te 19 7 
oy Ree Paha cll OR 33 13.8 18 7.8 
ys Oe eee i ies | 68 32 13.3 19 7 
= Be toes ara 2 OS 33 13 18 8 
f ere 1415 |.. 69 - 30.5 13.1 19 73 
Micco, nits Sco. | 1158 | @ 60 Cy [sts II.5 16 7 
. past ach? eens 7h a 63 28.1 14.1 15.2 6.5 
7 oT Obie |) ELSON Ss: 4) 62 28 12 16.5 We 
Tarpon Springs, Fla.| 2190 | ¢ 62 29 13 t6° | 7 
mr Be ea e2EOS ae) 03 30.5 TBU2 107, 7 
28 3 Sot) antoyeel| eae ih oe 28 II.2 16 6.5 
| 


28. Artibeus carpolegus Gosse. Lrar-NOSED FRuiT Bat. 


Artibeus perspiccillalune [sic] MAYNARD, Bull. Essex Inst. IV, 1872, p. 144 ; 
Journ. Bost. Zodl. Soc. II, 1883, p. 22. 

Artibeus perspicillatus H, ALLEN, Bats of North America, 1893, p. 43 (exclu- 
sive of synonyms). 

Mir. J. Maynard obtained a single specimen of Artibeus at 
Key West, which was identified by Dr. Harrison Allen, from 
sketches, as Artibeus perspicillatus. There can be little doubt 
that this specimen was of the same species as the Artibeus so 
abundant in Cuba, of which the Museum possesses a series of 
50 specimens. Since writing of these Cuban bats and referring 
them provisionally to A. perspicillatus,’ I have secured in Trinidad 
six adult specimens of what I consider true Artbeus perspicillatus. 
It requires only the most superficial comparison to show that the 
Cuban bats are unmistakably distinct from the Trinidad species. 
They are much smaller, as the appended measurements show, and 
the facial streaks are wanting or nearly obsolete, while the 
Trinidad species has fowr conspicuous facial streaks which in 
life are plainly observable at a distance of forty feet or more. 
Five females from Trinidad average: forearm, 68 ; thumb, 12; 
3d finger, metacarp., 67, rst phal., 24, 2d phal., 38; tibia, 26. 


1 Average of two males by Miller and Bangs. 
2 Average of two females by Miller and Bangs. 
3 Cf. this Bulletin, IV, 1892, p. 317. 
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Five females from Cuba average : forearm, 54; thumb, 11; 3d 
finger, metacarp., 53, 1st phal., 17, 2d phal., 28 ; tibia, 23. 

The Cuban bats agree with specimens from the West Indies 
identified by Dr. J. A. Allen as Artibeus carpolegus, under which 
name Mr. Maynard’s record should apparently stand. 

It is doubtful if this species is more than an accidental visitant 
in Florida. Mr. Maynard speaks of séeing high-flying bats which 
he supposed were the same as the specimen brought him, but 
Artibeus is a forest-inhabiting, fruit-eating bat, and is rarely 
observed in the open even in localities where it is abundant. 


29. Corynorhinus macrotis (/¢ Conte). Bic-earep Bar. 
—In his * Bats of North America,’ p. 58, Dr. Harrison Allen 
records a specimen of this species from Micanopy, Florida. 


30. Vespertilio gryphus /. Cuz. Lirrte Brown Bar.— 
This species is included by Mr. Rhoads on the basis of “ several 
specimens” from Tarpon Springs. 


31. Adelonycteris fuscus (4eav7.) Brown Bar.—Common. 


32. Vesperugo carolinensis (Geof.). CAaroLina Bat.— 
I found this to be an abundant species on the Suwanee River, as 
it doubtless is in other parts of the State. 


33. Nycticejus humeralis 2v/. Twitichr Bar.—Recorded 
by Dr. Allen and Mr. Rhoads. 


34. Dasypterus intermedius (/’e/ers). Futyvous Bar.— 
In his ‘Bats of North America’ (1893, p. 138), Dr. Harrison 
Allen records a specimen of this species from Davenport, Florida, 
in the collection of Mr. G. S, Miller, Jr. 


35. Atalapha borealis (J/u//.) |=. noveboracensts Auct.). 
Rep Bar.—Ten alcoholic spectmens from Gainesville and the 
Suwanee River are, as has been before remarked of Florida — 
specimens of this species, more “ intensely " colored than northern 
examples. That is they are browner and darker. ‘The Cuban — 
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form, to which, without having seen specimens, Mr. Rhoads refers 
bats from Tarpon Springs, is, on the contrary, much lighter and 
brighter in color than true dorea/ts. 


36. Atalapha cinerea (Aeauz.). Hoary Bar.—The 
Museum has received one specimen of this species from Mr. 
J. H. P. Bell, of Gainesville, taken in the vicinity of that city in 
February, 1591. It agrees with northern specimens, and is the 
first record of this species from Florida. 


37. Nyctinomus brasiliensis /s. Geoff. House Bar.— 
Abundant. 


38. Blarina brevicauda carolinensis (ec/.). SouTHERN 
Moe SHREw.—A single specimen has been recorded by Mr. 
Maynard from Miami, and I have taken one at Gainesville. 


39. Blarina cinerea (Zach.). Cinereous SHREW MOLE.— 
““A badly-preserved specimen in alcohol from Indian River”’ is 
provisionally referred by Prof. Baird to this species. 


40. Blarina exilipes Baird. Sma Li-rooreD SHREW MOLE. 
—One perfect specimen and one skull found in the stomach of a 
Barn Owl (Sfx pratinco/a) taken at Gainesville, have been iden- 
tified by Dr. Merriam as the above-named species. 


41. Scalops aquaticus australis Ciapm. Fuoripa Mote. 
—Common. Three examples from Enterprise are typical of this 
race. 

Concerning the status of Sca/ops parvus Rhoads,’ Mr. F. W. 
True, who, while preparing his forthcoming monograph of the 
Talpidz, has the types of both S. parvus and S.a. australis in his 
possession, writes me : “I have no Moles from western Florida 
except the type of S. parzvus. All the characters given by Mr. 
Rhoads are found with greater or less distinctness in specimens 
from central and eastern Florida and the Carolinas, except per- 
haps that relating to the form of the foramen magnum. There 


1 Proc. Acad. Nat. Sci. Phila., 1894, p. 157- 
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is an approximation to this also. The characters drawn from the 
teeth are perhaps of little value, as the teeth are very much worn 
and ina peculiar manner, which gives the impression that the 
type was an individual kept in confinement for some time. I 
cannot satisfy myself that this specimen is anything more than 
arather small (though adult) australis. It is possible, of course, 
that with a series at command, this view may prove invalid. In my 
MS. I have placed the species with a query under your subspecies 
australis, and so I shall leave it until new evidence is produced.” 


42. Ursus americanus /a//. Biack BEAr.—Common in 
the less-settled parts of the State, particularly along the coasts, 
which it frequents to feed on the eggs of sea-turtles. 


43. Procyon lotor (Zmn.). Raccoon.—Abundant. 


44. Lutra canadensis (Schreber). AMERICAN OTTER.— 
Generally common. 


45. Mephitis mephitica (Saw). Common SkKUNK.—The 
exact distribution of the two species of Skunks which occur in 
Florida seems not to be known. This species is common at 
Gainesville, and, as far as I know, is the only one found there. 
Dr. Allen gives it as common on the lower St. John’s, and Mr. 
Maynard remarks that it seems to be restricted to the more 
northern parts of the State. 


46. Spilogale putorius (Zimv.). LirrLe SrTrRipED SKUNK. 
—This is a common animal in the coast region of eastern Florida, 
especially in the ‘scrub’ of the East Peninsula. Dr. Merriam 
mentions a specimen from Kissimmee Prairie (N. A. Fauna, No. 
4, 1890, p. 7), but I know nothing of its status in other parts of 
the State. 


47. Lutreola vison (Schveber). Mink.—This species is 
included by Dr. Allen, on the authority of Mr. G. A. Boardman, 
as “not common.”” Mr. Maynard mentions seeing one at Blue 
Springs, and says it was “very plenty on the coast near Cedar 


Keys.” 


~~ Se OTS ee 


Pa 
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48. Putorius erminea (Zizn.). Common Weaser.—The 
Museum has received from Mr. J. H. P. Bell, of Gainesville, one 
specimen of this species (which has not previously been recorded 
from Florida) from Osceola. The skull is missing. The skin is 
more thinly furred than in northern examples; the color of the 
underparts is more sharply defined from and extends farther up 
the sides. The fore feet are white, the fore legs white on the 
under surface. There is a narrow white line along the outer 
border of the hind legs, and the hind toes are white above and 
below. 


49. Putorius peninsule Rhoads. FioripA WerasEL.— 
Known only from the type specimen taken in Pasco County 
(cf. Rhoads, Proc. Acad. Nat. Sci. Phila., 1894, p. 152). 


50. Urocyon cinereo-argenteus (M/u//.). [=U. vir ginianus 
Auct.|. Gray Fox.—Common. 


51. Canis lupus griseo-albus (Zzzn.). Gray Wo.r.— 
The Wolf in Florida is now on the verge of extinction. The 
most recent record of its capture, of which I have any knowledge, 
is based on a skin purchased in Jacksonville three or four years 
ago by Mr. George A. Boardman. Mr. Boardman writes me: 
“Tt was killed down in Lee County, and was black asa bear. I 
have seen as many as half-a-dozen skins and parts of skins, and 
most all were black. There were no light ones such as we have 
north, but one or two were reddish black, lighter on the belly. 
The hair cf all was quite short, and with no fine under-hair as in 
the northern wolf.” 


52. Felis concolor Zim. Puma.—Confined to the less- 
settled portions of the State, where it is not uncommon. 


53. Lynx rufus floridanus (2a/.).'- FLoripa Wi_p Car.— 
Common in most parts of the State. In Brevard County (and 
also other counties) a bounty was offered for scalps of this ani- 
mal, which resulted not only in bankrupting the county treasury 


1 C/. Allen, this Bulletin, V, 1893, p. 32 
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but in so great an increase of Rabbits as to threaten destruction to — 
the crops of vegetable growers. 


From many sources I have received information of the occur- — 


rence in Florida of a long-tailed, spotted Wild Cat, which may 
prove to be the Ocelot (/edis pardalis). 


Article XV.—DESCRIPTIONS OF FIVE NEW NORTH 
AMERICAN MAMMALS. 


By J. A. ALLEN. 


As some time must elapse before the publication of the final 
reports on the Granger and Price Collections of Mammals, 
recently received by the Museum (see avfev, p. 317), it seems 
desirable to place on record the following additional new forms 
contained in these collections. 


Arvicola insperatus, sp. nov. 


Apparently not readily distinguishable externally from Avzicola longicaudus 
Merriam, except that the tail is one-third shorter. In cranial characters the 
two species are widely different. In A. /ongicandus M* has only four closed 
triangles, while 4. zzsferatus has five, with a shorter and relatively narrower 
skull; the post-palatal notch is very narrow—little more than half as wide as in 
A. longicaudus, and the zygoma is much heavier —nearly twice as broad as in 
A. longicaudus. There are also many minor differences in the structural 


details of the skull and teeth, especially in the form of the trefoil of M+. 


Measurements.—Two adult males measure as follows: Total length, 154 
and 168 ; tail vertebrae, 43 and 41 ; hind foot, 19 and 20.5 mm. 

Two adult examples of 4. longicaudus, taken at the same time and place as 
the above, measure as follows: Total length, 4 (rather young), 180, 2 (adult), 
183 ; tail vertebrz, 6 , 63, 2, 62 ; hind foot, 4, 23, 9, 21. 

Type, No. 848%, 6ad., Custer, S. D., August 9, 1894; W. W. Granger 
(Granger Collection). 

This species is based on 5 specimens (2 44 ad., 1 Qad., and 
244 juv., about one-third grown), taken at Custer, Black Hills, 


South Dakota, July 27 to August 11, 1894, by Mr. W. W. Granger. 


Lepus texianus eremicus, subsp. nov. 
Similar to Z. ¢exéanus (as restricted by Dr. Mearns'), but much smaller. 
No very obvious difference in coloration. 


Type, No. 333 
(Price Collection). Total length, 565; tail vertebrxe, 74; hind foot, 123 ; ear 


4. 9ad., Fairbank, Arizona, March 5, 1894; Price and Condit 


from crown, 128 mm. 


Dr. Mearns in his discussion (1. c.) of the proper application of 
the name Lepus textanus Waterhouse very properly, I think, 


1 This Bulletin, II, 1800, pp. 297-301. 
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restricted it “exclusively to the form west of the Rocky Moun- 
tains.”” In his diagnoses of Lefus allent, L. callotis, L. textanus 
and Z. melanotis, he took for his type and as the basis of his 
description of Z. ¢extanus specimen No. 2414, Am. Mus. Nat. 
Hist., 2 ad., Fort Verde, Arizona, January 8, 1885 (Dr. E. A. 
Mearns ; orig. No. 163). Fort Verde therefore becomes the type 
locality of the restricted Z. ¢exzanus. 

The Hares of the Z. fextanus group appear to be separable, 
principally on the ground of size, into two forms, a larger north- 
ern form, occurring in central Arizona and northward, and a 
small southern form, found in Southern Arizona (south of the 
plateau region) and southward into Mexico. Eleven specimens, 
mainly from Fort Verde, measured in the flesh by Dr. Mearns 
(see his table, l.c., p. 302) give the following: Total length, 640 
(580-660); tail vertebra, 106 (70-124); hind foot, 145 (130- 
153); ear from crown, 171 (155-183). Dr. Merriam has pub- 
lished (N. Am. Fauna, No. 3, p. 76) measurements of three speci- 
mens from San Francisco Mountain and vicinity which come very 
close to Dr. Mearns’s average of 11 from Fort Verde. 

Eight specimens from the southern border of Arizona (Fairbank, 
Huachuca Mountains, etc.), as measured in the flesh by the col- 
lector, give the following: Total length, 580 (535-610); tail 
vertebra, go (73-104); hind foot, 129 (123-135); ear from crown, 
160 (153-170). 


Nore on Lepus melanotis /carns.—The reception of some 
20 specimens of Z. melanotis during the last few months enables 
me to correct an error made (this Bulletin, VI, p. 169) in refer- 
ence to some specimens from Rockport, Texas. The Rockport 
specimens include examples of both Z. ca//otis and L. melanotts ; the 
latter, in late autumn pelage, were mistaken for the winter phase 
of Z. callotis. ‘Yhe two forms are evidently distinct species, 
whose ranges in Texas overlap. Z. me/anotts, on the other hand, 
as stated by Dr. Mearns (l.c., pp. 299, 300), is closely related to 
L. textanus, 


Lepus sylvaticus pinetis, subsp. nov. 


Similar in size and proportions to Lepus sylvaticus arizone, but much 


darker in coloration. 
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Female adult, in worn breeding pelage.—Above as dark as L. s. floridanus, 
but with a rather different general effect. Underfur dark plumbeous at the 
base, the apical third dark russet brown ; overhair dusky, subterminally broadly 
ringed with whitish and tipped with black, the color of the upper parts extend- 
ing well on to the sides of theabdomen. Feet andears muchas in Z. s. avizone, 
but darker and much more heavily clothed. Pectoral band very much darker, 
and the fur of the ventral surface much more plumbeous at the base. 

Male adult, in fresh post-breeding pelage.—Color above about equally mixed 
black and whitish gray with a faint tinge of pale buff. Underfur very dark 
slaty plumbeous, tipped with blackish brown; overhair basally like the under- 
fur, ringed subapically with soiled whitish and extensively tipped with black. 
Pectoral band plumbeous, the longer hairs tipped with fulvous gray. Fore 
feet externally reddish brown ; hind feet much paler. 

Measurements.—Total length, 4 335, 2, 425 ; tail vertebrae, 6, 40,2, 58; 
hind foot, 4, 100, 2, 105 ; ear from crown, ¢, 69, 2, 64 mm. 

Type, No. 2944, 4 ad., White Mountains, August 14, 1894 ; B. C. Condit 
(Price Collection). 

The two specimens on which the above description is based 
represent a small Hare of the sy/vaticus group, very different from 
the ordinary pale form of Arizona and contiguous regions, known 
as Lepus arizone, not only in its extremely dark coloration, but in 
its larger and much more heavily clothed hind feet, and relatively 
smaller and much more hairy ears. One of the specimens is a 
female in worn breeding pelage ; the other a male in fresh fall 


pelage. 
Sciurus arizonensis huachuca, subsp. nov. 


Similar to S. avizonensis, but upper surface nearly uniform gray, showing 
merely a slight trace of the broad median dorsal area of fulvous seen in arzzo- 
nensis. There isa small nape patch of pale fulvous, anda tinge of fulvous 
below the surface of the pelage over the middle of the back. The fulvous area 
of the lower surface of the tail is slightly paler, and there is a greatly reduced 
amount of fulvous at the base of the hairs of the upper surface of the tail— 


these features correlating with the reduction in the amount of fulvous on the back. 
Type, No. $324, 2 ad., Huachuca Mountains, February 20, 1894 ; W. W. 


Price (Price Collection). Total length, 540; tail vertebrae, 265; hind foot, 
70; ear, 34 mm. 


This subspecies is based on 4 specimens, all adult (2 44, 2 92), 
from the Huachuca Mountains, taken January 28 to February 20, 
by Messrs. Price and Condit. They are very uniform in coloration, 
and differ widely from a large series of true ar7zonensis, including 
four January specimens from the type locality of the species. 


350 Bulletin American Museum of Natural History. (Vol. V1.] 


Sciurus hudsonicus grahamensis, subsp. noy. 


Similar to S. 4. mogollonensis, but slightly yellower and less rufescent above, 
with the central area of the lower surface of the tail grayish white from the 
base to the end of the vertebree, and the base of the hairs of the middle area of 
the upper surface of the tail yellowish ochraceous, forming a prominent median 
band of this color. 


Type, No. 2$42, 2ad., Graham Mountains, Arizona, August 18, 1894 ; Price 
and Condit (Price Collection). Total length, 330; tail vertebra, 132 ; hind 
foot, 53 ; ear, 28. 

The three adult specimens from the Graham Mountains, on which this new 


form is based, measure as follows : 


Sex. | Total Length. Tail Vertebra:. | Hind Foot. | Kar. 
Bin ett ina 325 130 57 | 28 
Sead Meee acta eens 340 T40 56 27 
Oi a5 Metcns eimahene rer 330 132 53 28 


A few specimens from the San Francisco and White Mountains 
show a slight tendency to a grayish median area along the lower 
surface of the tail, but it is never so pronounced and conspicuous 
as in the specimens from the Graham Mountains. In true .S. 4. 
mogollonensts the basal portion of the hairs of the upper surface of 
the tail are more or less fulvous, but as a rule it is not at all pro- 
nounced, whereas in the Graham Mountains specimens it is a 
conspicuous feature. 

While S. 4. grahamensis is apparently not a very strongly dif- 
ferentiated form it seems to well warrant recognition, especially 
when considered in relation to its fairly isolated habitat. While 
the White Mountains form merely the eastern end of the elevated 
pine plateau extending westward to the San Francisco Mountains, 
the Graham Mountains are south of the plateau region, from 
which they are separated by a comparatively low arid plain, Mr. 
Price (in letter of Oct. 12, 1894) writes: “Finding Seurus 
hudsonius var.? in the Graham Mountains was interesting, It 
could not possibly have come in recent times from the White 
Mountains, as the dry desert of the Gila River lies between, The 
Graham Mountains rise abruptly from the plain to about 10,500 


feet above sea level, and are very isolated.” 


Article XVI.—ON NEW FORMS OF MARINE ALG 
FROM THE TRENTON LIMESTONE, WITH 
OBSERVATIONS ON BUTHOGRAPTUS LAXUS 
FATT. 


By R. P. WHITFIELD. 
PLATE XI. 


In 1861 Prof. Hall’ described what he evidently supposed to be 
a graptolitic body, from shales of the age of the Trenton limestones 
of New York, found at Platteville, Wisconsin, under the name 
Buthograptus, giving the species 4. daxus as the type; and in the 
“Canadian Organic Remains,’ Decade II, on page 49, he mentions 
it again as “doubtfully” referable to the Graptolitidz. In the 
next paragraph he speaks of an associated form having a general 
“without farther knowl- 
edge, I refer these fossils, with hesitation, to the genus Oldhamia 
(O. fruticosa Hall).” 


In working over the fossils described in the * Report of Progress’ 


resemblance to Dendrograptus, and says 


of the Wisconsin Geological Survey for 1861, the types of most 
of which are the property of the Museum, for illustration in the 
Museum publications, | have become convinced that these remains 
are not of Graptolitic origin, but are true MARINE ALG#. 

These bodies are found preserved on surfaces-of a brown car- 
bonaceous shale, and are seen on the surface as black lines. 
When examined under a sufficiently strong glass they are found 
to be composed of a black, coaly matter, having the lustre and 
fracture of anthracite, the carbonaceous character of the shale 
being undoubtedly derived from this source, as there are but few 
other organic remains found in the same layers with them. 

Buthograptus consists of a midrib, flattened as seen on the 
shale, which gives origin to a series of short, slender, slightly curved 
pinnules on either edge, somewhat closely arranged, and presents 
a feather-like aspect as it lies on the rock. There are no definite 
serratures or cells on either the midrib or on the lateral pinnules, 
but along the line of the midrib may sometimes be seen a series 


1 Rep. Prog. Geol. Surv. Wis., 1861, pp. 18 and ro. 
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of dots or punctures which were supposed to represent the aper- 
tures of cells, analagous to those of Graptolites, but which now 
prove to be only depressions in its surface. When the stipe is 
placed under a sufficiently strong lens it is readily seen that the 
lateral pinnules are not a part of the central stipe, but are sepa- 
rate organs articulated by a club-shaped end to the central stipe ; 
and it is the imprints of these club-like ends that has produced 
the punctures that in the description of Buthograptus are described 
as “oval spots marking the form and place of the cellules.’”” No 
positive evidence has as yet been detected of articulations in the 
midrib or central stipe, and no really negative proof can be 
shown. The pinnules where perfectly preserved increase in width 
outwardly, from just above the club-shaped attachment to nearly 
twice that width near their extremity, and are rounded or obtusely 
pointed at the outer end. 

The absence of proper cells, taken in connection with the 
other features above mentioned, led me not only to question 
the animal origin of Buthograptus, but to examine critically the 
so-called Oldhamia fruticosa Hall, which is associated with it, 
and on placing them under a sufficiently high magnifying power 
the Algous characteristics were at once detected in their mode of 
growth and in the jointed bifurcations of the branches. This 
has led me to the conclusion that they are both of vegetable 
origin and belong to the true articulated marine Alge. This 
was to me a somewhat astonishing result, as I can find no record 
of any articulated marine Alge described from Paleozoic rocks. 

Among the living forms of marine Algz on the Florida coast 
and elsewhere we have a form known as Caulerpa plumarts, 
which to the naked eye is so exactly a counterpart of Lutho- 
graptus laxus that a figure of one would answer equally well for 
that of the other, but when examined more carefully it is seen 
that in the living form the lateral pinnules are simply ramifi- 
cations from the central axis or stipe, while in Authograptus 
they are articulated pinnules which by maceration were readily 
separated from the central axis, as is plainly seen in the fossil 
specimens. The form of Buthograptus when living was most 
probably plumose with a cylindrical axis from which a series of 
pinnules arose on two opposite sides, not quite opposite to each 
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other at their origin but slightly alternating. These pinnules 
were probably cylindrical and somewhat club-shaped or enlarging 
outwardly, and attached to the axis by the knob-like inner end. 
In the shale, by compression, these rounded parts are all flat- 
tened, so there is little left beyond the brown staining on the 
rock from the carbonaceous material of the plant substance. 

The name Buthograptus (or Bythograptus, as written by several 
authors) is a misnomer and misleading, as the termination 
“ graptus’’ seems to ally it with: the Graptolitide, which we now 
see to be incorrect. Such a name as Bythocladus would be much 
more appropriate. 

Referring again to the supposed O/dhamia, I find but little 
similarity between it and the true Oldhamia antigua Forbes, 
which occurs fossil in the Cambrian of England, and is the type 
and only species of the genus, the other species formerly included 
having been removed under the name Murchisonites radiatus. ‘The 
Oldhamia antigua has been considered by some authors as a 
Nullipore, by others as a Sertularian; the first a vegetable, the 
other an animal. The mode of growth seen in these Trenton 
forms positively indicates their vegetable character. 

In very many of the marine Algz, the stems, branches and 
branchlets have a peculiar jointed structure, very much like that 
of a Cactus, with an expansion at the upper end of the joints, 
the divisions being two, three, or more. This structure is very 
beautifully shown on some specimens of the one called Oldhamia 
fruticosa by Prof. Hall, especially on the terminal branches. 
(See Plate XI, Figs. 7 and 8.) Two other forms are found on the 
same shales, one having long slender stipes with numerous 
branches, long and filiform, which are joined to the principal 
stipe by a knob-like end, which is rather set upon the stem than 
joined to it. These differ entirely from the first-mentioned 
species, but were included with it in the article in the *‘ Canadian 
Decade.’ None of them have been positively seen bearing other 
than the fine filiform branches. A third form occurs which has a 
strong middle stem, jointed, and having whorls of very fine hair- 
like pinnules at each joint, and much resembles some species of 
the genus Wrangelia, or perhaps more like Dasycladus among our 
living forms of Algz. 


~o 
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The occurrence and detection of marine Algze of a character 
so very similar to our living forms in rocks of the age of the 
Trenton limestones of New York, I take to be a matter of some 
interest and of more than passing importance, as all the various 
forms of marine plants and sea weeds hitherto described, so 
far as I am aware, have been so entirely devoid of positive or 
definite structure, that it is often uncertain whether they may not 
be the results of worm burrows, tracks or trails of molluscous 
animals, or phenomena resulting from inorganic causes. But 
here we have unmistakable structure, as far as external form 
goes, to guide us in their determination. 

Following are descriptions of the new forms here given. 


Callithamnopsis,’ New Genus. 


Frond articulate, branched, branches opposite in pairs, or in whorls near the 
upper end of the joints, and composed of single joints between bifurcations. 
Type, C. fruticosa, Hall’s sp. Geological position in the Trenton period. 


Callithamnopsis fruticosa. 
PLATE XI, Fics. 4-8. 
Oldhamia fruticosa Hall, Can. Org. Rem. Decade II, p. 50. Name only. 


Frond consisting of thin filiform stems more or less distinctly jointed, with 
slender thread-like branches of half or less than half the width of the main 
stem, the extremities more or less bulbous where they unite with the stem or 
outer divisions. Outer divisions two or three, or in some cases four or more, 
diverging at an angle of about thirty degrees from each other, the branches 
being slightly curved; the whole having the appearance of a densely branched 
bush in miniature. Stipes and branches with parallel margins. 

In some cases the terminal branches only of a frond will be found forming a 
group together, when they are likely to present the appearance of whorls of 
many branches from their overlapping and interference one with another, and 
so present a variety of forms. In one case, what seems to be a main stem with 
many branches attached, shows the upper terminal point of the stem broad and 
rounded at the extremity, like a young growing shoot. In some cases the outer 
branches are short and the bifurcations quite close together, while in others they 
are long and very slender and the bifurcations quite distant. I have thought 
these last might possibly be specifically distinct from the type specimen of 
C. fruticosa, but after further study they seem to be connected by intermediate 
forms enough to unite them as one and the same. 


Geological Formation and Locality.—In dark brown or chocolate-colored 
shales of the Trenton Group, at Platteville, Wisconsin. 


” 
' Callithamnion, a genus of Alga, and orpLs, resemblance. 
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One peculiar feature noticed by Prof. Hall of some of these 
bodies, which he referred to Oldhamia fruticosa, is that of two of 
the stems being twisted together like stems of a vine growing and 
intertwining as if for mutual strength and support. Many of 
these slender thread-like stems are seen to have this feature. 
These are long slender stipes sometimes having numerous more 
slender ramifications. These differ entirely from the one men- 
tioned above under the name Ca//ithamnopsis, and cannot well be 
placed under that genus. So far as seen no true bifurcations, 
like the terminal parts of that one, have been detected. The 
branches are attached to the main stipe by a clavate or bulbous 
base as in that one, but instead of having numerous jointed 
divisions are simple and hair-like in their extension. This form 
I shall designate only by specific name, leaving it provisionally 
under the name Chetomorpha, one of our living genera, and give 
it the specific name frzma with the following diagnosis. 


Chztomorpha ? prima, n. sp. 
PLATE XI, FIGS. 9 AND Io. 


Slender hair-like plants with continuous stems (7. e. not articulated), having 
numerous more slender filiform branches of extreme tenuity but without known 
bifurcations or divisions; branches attached to the main stipe or stem by 
bulbous bases or discs, easily separated. Bifurcations of the main stem uncer- 
tain. Stems frequently intertwining. 


Geological Position and Locality.—On shales of the age of the Trenton group 
of New York at Platteville, Wisconsin, associated with the Buthograptus laxus 
Hall and Caliithamnopsis fruticosa. 


A third species, evidently allied somewhat to the preceding, is 
noticed on three of the blocks which bear the other forms. It is 
quite distinct in structure as far as can be ascertained, presenting 
a dense tuft or feather-like form of about one and a half inches 
in length, and is composed of fine hair-like fibres of great tenuity 
which diverge from a central stem. On close examination they 
are seen to be in whorls about a tenth of an inch apart. If this 
is their true structure the nearest living genus would probably be 
Dasycladus or Wrangelia. For this form I would propose the 
generic name Chesocladus. 
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Chetocladus, New Genus. 


Marine plants with jointed cylindrical stems giving off whorls of hair-like 
filaments at given distances. 


Chztocladus plumula, n. sp. 
PLATE XI, FIGs. 11-13. 


Frond probably sessile, growing in tufts of one or more plume-like stems, 
composed of a cylindrical axis surrounded at intervals of about a tenth of an 
inch, by whorls of very fine leaflets presenting a feather-like tuft of three- 
eighths of an inch diameter. 


Formation and Locality.—In chocolate-colored shales of the Trenton group at 
Platteville, Wisconsin, associated with Buthograptus laxus and Callithamnopsis 
fruticosa Hall. 


About fifteen years ago, in looking over some fragments of 
Trenton limestone from Middleville, N. Y., I noticed some speci- 
mens resembling Corallines, and so labeled them when placing 
them in the cabinet, where they have remained until now, await- 
ing an occasion for further notice. ‘The specimens in question 
have all the characteristics of the true Corallines of the present 
seas, and so far as can be ascertained none in which they can be 
said to differ. Of course they only represent detached portions 
of the organism, but enough remains to show the prevailing fea- 
tures of the species. Nothing beyond detached joints of this 
form of marine Algze has hitherto rewarded the search of Palzo- 
botanists in any of the older geological formations. Detached 
plates or joints of analogous bodies have been known and de- 
scribed under the name Ca/otrochium from the middle Devonian 
of the Eifel; and in carboniferous limestones of England other 
but similar bodies have been found in numbers. In the Permian 
rocks forms pertaining to this class of plants have been described 
under the generic name Gyropfored/a, while in the Upper Lias, in 
the Bavarian Alps, beds of limestones are said to be largely made 
up of Gyroporella and Diplopora. But no definitely formed 
organisms of the class have been noticed in the Palaeozoic rocks, 
And it is not until we reach the more modern formations that 
anything very satisfactory is known of this class of organisms in 
a fossil state, although it is supposed that calcareous Alge have 
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aided very largely in the building up of the limestones of all 
ages. The specimens now in hand consist of branches of from 
half an inch in length to one and one-fourth of an inch, with a 
transverse diameter of nearly one-fourth of an inch. They con- 
sist of a central or longitudinal axis which is hollow and jointed, 
and of whorls of lateral branches or pinnules, apparently four, 
possibly five in number, radiating from the central axis and form- 
ing a cylindrical body in the aggregate. ‘The pinnules of the 
whorls are composed of three elements each ; a first joint which 
diverges from the central axis gives origin to two secondary 
joints, while each of these supports two still smaller joints or 
pinnule. For this form I propose the generic name Primicoral- 
Jina, with the following diagnosis : 


Primicorallina, New Genus. 


Articulated marine plants, consisted of elongated cylindrical fronds, com- 
posed of a central longitudinal axis, which is jointed and hollow in the fossil 
condition, and supports whorls of jointed pinnules from each joint ; pinnules 
decompound. Type, P. trentonensis. 


These remains are of course only the calcareous coating of the 
real plant, the vegetable portion having been lost. The joints 
are irregular in form but have a generally cylindrical form. 


Primicorallina trentonensis, n. sp. 
PLATE XI, FIGS. 14-17. 


Fronds of small size, represented by cylindrical tufts of greater or less 
length, and of from one-sixth to one-fourth of an inch in diameter. Axis of 
the frond irregularly cylindrical and jointed ; the joints count about thirty to 
the inch and are nearly twice as long as thick. Pinnules four, or perhaps five, . 
from each joint of the axis, composed of cylindrical, oval or clavate joints ; 
those originating on the axis are of nearly an equal length with the axial joints, 
and each supports two others on the outer end of very nearly or somewhat 
shorter length, but of less thickness; these again support each two others 
which are short oval in outline and of not more than half the length of the 
others. Bifurcations of the pinnules diverging at an angle of about thirty to 
thirty-five degrees to each other. 


Geological Formation and Locality.—In Trenton limestone at Middleville, 
IN. Y’. 
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DESCRIPTION OF PLATE XL 


Figs. 1-3. Buthograptus laxus /a//. Page 351. Fig. 1, view of a block 
showing several stipes, nat. size. Fig. 2, an enlargement to show the manner 
of attachment of the pinnules. Fig. 3, a single pinnule enlarged. 


Figs. 4-8. Callithamnopsis fruticosa Ha//. Page 354. Figs. 4, 5 and 6, 
views of three specimens showing variations of form, enlarged 3 times. Figs. 7 
and 8, further enlargements of two terminal portions of a fragment. 


Figs. 9, 10. Chetomorpha? prima Wiit/. Page 355. Fig. 9, views of 
two specimens each showing two stipes intertwined, one of which retains the 
hair-like pinnules; Figs. two diameters. Fig. 10 shows the manner in which 
the pinnules are attached to the stipe. 


Figs. 11-13. Chetocladus plumula iif. Page 356. Fig. 11, view 
of a branch, nat. size, with a second branch on a lower lamina of shale. Fig. 
12 shows the arrangement of the pinnules around the stem. Fig. 13, an 
enlargement showing a bifurcation and an apparent constricted or jointed 
character. 


Figs. 14-17. Primicorallina trentonensis /V/it/. Page 357. Fig. 14, 
fragment of shale with two stipes, nat. size. Fig. 15, enlargement 4 times of 
a specimen in limestone. Fig. 16, enlargement of the smaller stipe on specimen 
Fig. 14. Fig. 17, diagram showing a sectional view with the arrangement of 
pinnules around the main stem. 


BuLveTin A. M. N. H. 
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Article XVII.—_REMARKS ON A SECOND COLLECTION 
OF MAMMALS FROM NEW BRUNSWICK, AND ON 
THE REDISCOVERY OF THE GENUS NEOTOMA 
IN NEW YORK STATE. 


By J. A. ALLEN. 


I1.—NeEw BRUNSwIcK MAMMALS. 


The Museum has recently received a second collection of 
mammals from Victoria County, New Brunswick, made by Mr. 
John Rowley, Jr., mainly during October (Sept. 27-Nov. 7), 1894. 
The collection numbers about 250 specimens, and contains repre- 
sentatives of several species worthy of note, including two addi- 
tional to those obtained last year.’ Besides large series of 
Marten (J/ustela americana), Mink (Lutreola vison), and the more 
common smaller mammals, additional specimens were obtained 
of Arvicola chrotorrhinus Miller, and Evotomys fuscodorsalts 
Allen, and the genus Syxaptomys was found for the first time in 
New Brunswick. 

The following additions and emendations to the former list of 
New Brunswick mammals (I. c.) are based on Mr. Rowley’s 
second collection, here under notice. 


Synaptomys cooperi Baird. Lemminc Mouse.—Two speci- 
mens, taken as follows: Female, young adult, Tobique Point, 
near Andover, N. B., Sept. 28, 1894. Total length, 117 mm. ; 
tail vertebre, 22; hind foot, 21.6. Male, young adult, Gul- 
quac Lake, N. B., Oct. 14. Total length, 105 mm.; tail verte- 
bree, 21.6 ; hind foot, 21.6. 

The capture of these specimens is of special interest, since it 
extends the known range of the species far to the northward of 


1 See ‘Notes on Mammals from New Brunswick, with Description of a New Species of 
Evotomys.’ This Bulletin, VI, 1894, pp. 99-106. 
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any previously published localities of its occurrence, the most 
northern of which are Wareham, Mass.,’ and Alfred Center, Alle- 
gheny Co., New York.” In reviewing the known range of this 
species a few months since* I ventured the remark that “It evi- 
dently occurs in the East over portions of the country where it 
has escaped all collectors for half a century, since, as compared 
with other field mice, it proves to be a singularly difficult species 
to trap.” In securing these two specimens Mr. Rowley estimates 
that he captured at least 1200 Meadow Mice, of which about 97 
per cent. were Lvotomys gapperi ; of these latter of course only a 
small part were saved. 

Specimens of Synaptomys coopert in the Museum from other 
hitherto unrecorded localities are examples from Ravenna, Ohio, 
and Weaverville, North Carolina. 


Arvicola chrotorrhinus J7/c//er. Rurous-NosED MEADOW 
Mousr.—A single specimen of this species was taken by Mr. 
Rowley last year (see antea, p. 102) at Trousers Lake, N. B. 
The present collection contains four specimens, three of which 
were taken at Trousers Lake, Oct. 29 to Nov. 1, and the other at 
Gulquac Lake, Oct. 16. 


Evotomys fuscodorsalis d//en. Dusky-sACKED MEADOW 
Mousr.—This species, based on two specimens collected by Mr. 
Rowley at Trousers Lake last year (avtea, p. 103) is represented 
by aseries of 16 specimens. Six were taken at Gulquac Lake, Oct. 
12 and 13, and roat Trousers Lake, Oct. 27 to Nov. 2. They are 
very uniform in coloration, and so well agree with the type of the 
species that no detailed account of them is necessary. They are 
all apparently nearly full grown. Throwing out two that are not 
mature, the series ranges in ;measurements as follows: Total 
length, 133 (127-140) ; tail vertebra, 38 (35-41) ; hind foot, 20 
(19-20.5). One very large specimen greatly exceeds these dimen- 
sions, measuring as follows: Total length, 152; tail vertebree, 
46 ; hind foot, 20.5. 


1 Bangs, Proc. Biol. Soc. Washington, IX, 1894, p. 99-104. 


2 Merriam, 7d7d., VII., 1892, pp. 175-177- 
4 Abst. Proc. Linn. Soc. New Vor No. 6, 1894, p. 17. 
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Zapus hudsonius (Zimm.). Jumpinc Mousre.—Four speci- 
mens, Tobique Point, Sept. 27-29. The three specimens of Zapus 
obtained last year were all Z. znsignis Miller. 


Tamias striatus lysteri. NorrHerRN CHIPMUNK.—A series 
of 6 specimens was obtained in crossing the hardwood ridges 
of Tobique Point, Sept. 27 to Oct. 3, confirming Mr. Rowley’s 
supposition of last year respecting their presence here (avnfea, 
p. 104). 


Blarina talpoides (Gaffer). SHoRT-TAILED SHREW.— 
Represented by a series of 13. specimens, taken at various points 
in the region traversed, showing the species to be not uncommon, 
although only a single specimen was met with last year. 


The small Shrew recorded in the former list as Sorex forsteri 
is represented by a series of 62 specimens. 


No Moles were collected, but Mr. Rowley obtained satisfactory 
evidence of the occurrence of the Star-nosed Mole (Condylura 
cristata) at Andover and along the Tobique River. 

The Mole recorded in the former lst as Scalops aquaticus is 
quite as likely to be Scapanus brewert—a point which can only 
be determined by the capture of specimens. 


Procyon lotor (Zznzz.). Raccoon.—An error in the former 
paper (antea, p. 105) respecting the supposed abundance of this 
species in the Trousers Lake region may be here corrected. The 
statement there made on Mr. Rowley’s authority was based by 
him on a letter from his Indian guide, whom he had good reason to 
believe was wholly trustworthy in such matters. It proves, how- 
ever, that the amanuensis, who wrote from the Indian’s dictation, 
either through misunderstanding or otherwise, inserted the state- 
ment in question without the knowledge of Mr. Rowley’s sup- 
posed informant. Doubtless some other fur-bearing animal was 
referred to by the Indian guide. 

This year Mr. Rowley obtained satisfactory evidence of the 
occasional occurrence of the Raccoon at Fredericton, N. B., but 
not in the Trousers Lake region. 
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I].—REDISCOVERY OF NEOTOMA IN NEw YORK. 


Many years since the late Mr. John G. Bell took several speci- 
mens of a species of Veotoma in the Palisades at Piermont, 
Rockland County, New York, which were referred by Professor 
Baird’ to WV. foridana. One of these specimens is still extant in 
the United States National Museum.” So far as known to me 
no Wood Rats have been taken since at this locality, though it is 
not improbable that they still exist there, and may be taken by 
proper methods of trapping. 

I have now to record the capture of a specimen on Storm King 
Mountain, Cornwall, Orange County, N. Y., about fifty miles 
north of New York City, and about forty miles north of Piermont. 
The specimen was taken ina figure-four trap by my son Cleveland 
Allen, Oct. 30, 1894, in trapping for game, with other lads of the 
Cornwall Heights School, on Storm King. The place of cap- 
ture was at the base of a cliff, thirty to forty feet in height, at an 
elevation of about 1000 feet. The cliff is full of deep crevices, 
and has a talus of loose stones at its base. ‘The place is wooded 
with young second-growth trees, and is in every way well adapted 
to the needs of Meotoma. Although no other examples have 
thus far been taken, a small colony evidently lives at this locality. 

The specimen proves to be a young male, probably a * young 
of the year.’ It measured as follows before skinning: Total 
length, 386 mm.; tail vertebrae, 172 ; hind foot, 41; ear from 
notch, 31. It differs from 4. floridana in its densely haired, 
sharply bicolored tail, which is black above and white below. It 
thus resembles Veotoma pennsylvanica Stone, to which it is doubt- 
less to be referred. Whether this species is to be referred to 
N. magister Baird, as recently claimed by Mr. S. N. Rhoads,* may 
still be an open question, with perhaps the probabilities in favor 
of Mr. Rhoads’s conclusion. 

It has often been suggested that the Wood Rats taken by Mr. 


1 Mam. N. Amer., 1857, pp. 489, 490. He says: “A few specimens of unusually large size 
were captured some years ago {probably about 1850], by J. G. Bell, near Piermont, on the 
Hudson River, but I have not heard of any in intermediate localities [South Carolina and New 
York].”’ 

2 According to Dr, C, Hart Merriam, in a letter of Noy. 5, 1894. 

3 Proc. Acad. Nat. Sci. Phila., 1894, pp. 213-221. 
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Bell may have been brought from the South on vessels, and this 
theory has at last been put in type by Mr. Rhoads, in the follow- 
ing words (I. c., p. 221): ‘“‘It is doubtful if WV. magister ever in- 
habited the State of New York, and the specimens taken by Mr. 
Bell were probably imported in a cargo of southern lumber.” 
Apropos of this I may state that Dr. Merriam has recently written 
to me in referring to the capture of Veotoma on Storm King (of 
which I had previously informed him) as follows: “Sometime 
ago I examined the original Bell specimen from Rockland County 
and found it to be WV. pennsylvanica, as I had supposed—thus 
removing the theoretical objection which argued against JV. flor7- 
dana from so far North.” 

As is well known, there is an early and rather indefinite record 
of the Wood Rat in Massachusetts. ‘Thus Dr. George Gibbs, in 
writing of Veotoema occidentalts' says, incidentally, ....“ but 
evidently confound it with the wood rat, now so rare in the 
Atlantic States, of which I caught a specimen many years ago in 
Massachusetts.” This record now assumes additional interest 
from the fact not only of the rediscovery of the Wood Rat in 
New York State, but from the further fact that I have recently 
received trustworthy information of the capture, last winter, of six 
specimens at Liberty Hill, in the northern part of New London 
County, Connecticut. They came toa barn during severe weather 
and were captured and thrown away. They were described as 
large brown rats, wth hairy tails and the belly and feet pure white 
—a description of a rat that can only apply to a Veotoma. ‘Their 
peculiarities were noted, but they were regarded as simply “ strange 
rats,” their scientific interest being unrecognized.” 

It hence seems probable that small colonies of Wood Rats may 
exist at various points in southern New York and southern New 
England, as well as in New Jersey, Pennsylvania, and in the 
mountains of Virginia, all probably referable to the recently 
described WV. pennsylvanica. If seen, or even captured, unless 
they should fall into the hands of a competent mammalogist, they 
would be recognized simply as ‘ rats,’ and fail to excite further 


1 Nat. Hist. Wash. Terr., Zodl., p. 128, 1860 (P. R. R. Expl. & Surv., Vol. XII). 

2 ] regret to find that the letter conveying this information has been mislaid, and that at this 
writing I am unable to give the name of my informant, or the exact date of capture of the 
specimens. The general facts in the case are as above stated, and I have no hesitation in making 
the record here given. 
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interest. Localities suited to the habits of Wood Rats should at 
least receive careful attention, with the chances quite in favor of 
isolated colonies being here and there met with quite outside of 
their heretofore supposed range. 


Article XVIII.\—_ON NORTH AMERICAN MOTHS, WITH 
THE DESCRIPTION OF A NEW SPECIES OF TRI- 
PROCRIS. 


By WILLIAM BEUTENMULLER. 


In the current volume of the Museum Bulletin, pages 87-98, 
I published some notes on North American A®geriidz in advance 
of a contemplated monograph of the family. Since then my 
studies have been continued, and the following notes are pre- 
sented, together with a few notes on Bombyces. 


Melittia hampsoni Zevwten. 
Melittia grandis HAMPSON, Moths of India, Vol. I, 1892, p. 203. 


The name JZelittia grandis given to an Indian species by Mr. 
Hampson is preoccupied by a North American species (J/. 
grandis Strecker), and therefore must be changed. I propose 
for it WZ. hampsont. 


Trochilium pacificum 4). Ldwards. 


Trochilium pacificum Hy. EDWARDS, Papilio, Vol. I, 1881, p. 180. 
Trochilium californicum NEUMOEGEN, Ent. News, Vol. II, 1891, p. 108. 


The description of Zrochilium californicum exactly agrees with 
the types of Zrochilium pacificum, and I propose to unite it with 
the latter species. Two type males from Santa Barbara, Cal., 
and two type females, one from San Bernardino, Cal., and the 
other marked “Cal.,”’ are in the Hy. Edwards Collection. Ex- 
panse of males, 25-29 mm. ; of females, 37-41 mm. 
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Trochilium tibiale Harris. 


Trochilium tibiale HARRIS, Am. Journ. Sc. and Arts, Vol. XXXVI, 1839, p. 
309; Morris, Synop. Lepid. N. Am. 1862, p. 138 (quotes Harris); Hy. 
Epwarps, Papilio, Vol. II, 1882, p. 53; PACKARD, Ins. Inj. For. and 
Sh. Trees, p. 123 (quotes Harris). 

Trochilium minimum NEUMOEGEN, Ent. News, Vol. II, 1891, p. 108. 

Two examples of this species are in the Edwards Collection, 
one from Montreal, Canada, and the other from Vancouver 
Island. 

It was originally described from New Hampshire, and was bred 
from the stems of Populus by Harris. In the collection of Mr. 
Dyar is an example from Yosemite, Cal., and one in Mr. Hud- 
son’s collection from Plattsburgh, N. Y. The description of 
Trochilium minimum from Colorado tallies with the examples 
of 7. tbiale in the Edwards Collection which, as far as I am 
aware, were compared with Harris’s type in the Boston Society 
of Natural History. 


Sciapteron palmii (jy. Zdwards). 
Fatua palmti Hy. EDWARDs, Can. Ent. Vol. XIX, 1887, p. 145. 


This species, it appears to me, would be better placed in the 
genus Sctapteron. It was described as a Fatwa, which was united 
by me with the genus Zarsa' of Walker. The species is very 
closely allied to Sctapteron simulans (Grote), and of both only the 
females are known, which differ generically from Zarsa (@) by 
having the antenne of equal width throughout, while those of 
Tarsa are very narrow at the base for some distance then grad- 
ually thickening towards the apex, which is pointed at the extreme 
tip. It is not unlikely that a new genus will have to be erected 
for S. palmit and 5S. stmulans, when the males are known. 


Sannina opalescens (//y. Zdw.). 
Aégeria opalescens Hy. EDWARDS, Papilio, Vol. I, 1881, p. 199. 
Sannina pacifica RitkY, Insect Life, Vol. III, 1891, p. 292. 
The types of Sannina pacifica were examined by me, and I find 
that the male of this species was previously described as geria 


1 Bull. Am. Mus, Nat. Hist., Vol. V, 1893, p. 22. 
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opalescens. ‘The wings of the male are transparent, with blue- 
black borders and a transverse discal bar on the fore wings. The 
joints of the hind legs are tufted with white. The antenne are 
minutely pectinated. The fore wings of the female are wholly 
blue or greenish black, as is also the body and legs ; the hind 
wings are transparent, with blue-black border. The body of 
both sexes is blue black, and the venation is the same as in 
Sannina exitiosa. 


Flabitat : Colorado, Nevada and California. 


Albuna pyramidalis ( Wavker). 


Aegeria pyramidalis \VALKER, Cat. Het. Br. Mus. pt. viii, 1856, p. 4o. 
Albuna vitrina NEUMOEGEN, Ent. News, Vol. II, 1891, p. 109. 


This species is subject to considerable variation, and I have 
no doubt that the insect described as 4/éuna vitrina, from Fort 
Calgary, N. W. Territory, is merely one of the many varieties. 


fégeria decipiens Hy. Ldw. 


Llegerta decipiens Ay. EDWARDS, Papilio, Vol. I, 1881, p. 197. 
Aigeria imperfecta Hy. EDwarps, Papilio, Vol. I, 1881, p. 198. 


The types of &. decipiens and 42. imperfecta, which are before 
me, are both one and the same species, there being no sufficient 
characters to warrant their separation as distinct species. 


Triprocris lustrans, sp. nov. 


Head, body, antennz and all the wings black with a strong metallic steel- 
blue reflection. Underside of wings same as above. Expanse, 31 mm. Length 
of body, 8mm. One male, from Colorado, Coll. Hy. Edwards, Am. Mus. 
Nat. Hist. 


In color this species resembles 7. smithsonianus, but is more 
metallic, and almost twice the size. At first sight it resembles a 
flarrisina, but the wings are considerably broader than in this 
genus. 
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Pareuchetes insula ( Walker). 


FHalisidota insula \NALKER, Cat. Het. Br. Mus. pt. iii, 1855, p. 734. 
Pareuchetes cadaverosa Grote, Proc. Ent. Soc. Phil. Vol. V, 1865, p. 245. 


The type of 7. zzsula Walker in the British Museum was ex- 
amined by the late Hy. Edwards, and his unpublished note on 
the species says, “ Huchetes insula = E. cadaverosa Grote.” 


Habitat : Cuba, Florida, Mexico, and southward. 


Lycomorpha centralis Walker. 


Lycomorpha centralis WALKER, Cat. Het. Brit. Mus. pt. ii, 1854, p. 288. 
Lycomorpha notha Hy. Epwarps, Ent. Amer. Vol. I, 1885, p. 128. 


The late Hy. Edwards compared his types of Z. otha with that 
of ZL. centralis of Walker in the British Museum, and states in an 
unpublished note that both are one and the same species. 


Habitat : Mexico. 
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Aigrette a ventre blanc, 81. 
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tions of five new North Amer- 
ican mammals, 347-350; re- 
marks on a second collection 
of mammals from New Bruns- 
wick, with a note on the redis- 
covery of MVeotoma in New 
York State, 359-364. 
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Amazilia erythronota, 7, 57. 
Amazona amazonica, 66. 
Amblycorypha, 277, 289. 
oblongifolia, 278, 289. 
rotundifolia, 277, 289. 
Améthyste, 59. 
Amynodontide, 208. 
Anas americana, 83. 
bicolor, 82. 
discors, 83. 
Anaxipha, 267, 273. 
exigua, 268, 273. 
Anchitherium parvulus, 213. 
Anhinga anhinga, 83. 
Anisolabis, 255, 257. 
maritima, 255, 257. 
Anous melanogenys, 84. 
stolidus, 84. 


Anthracotherium curtum, 220, 221. 


karense, 200, 222. 
occidentale, 200, 223. 
Apithus agitator, 269. 
Ara makawuanna, 66. 
Ara vert, Petit, 66. 
Aramides axillaris, 4, 79. 
cayennensis, 79. 
chiricota, 79. 
ruficollis, 79. 
Aramus guarauna, 80. 
scolopaceus, 80. 
Arbelorhina czerulea, 14, 25. 
cyanea, 14, 26. 
Arctomys monax, 104. 
Ardea agami, 81. 
cerulea, 5, 80. 
candidissima, 81. 
cocoi, 81. 
cyanura, 5, 80. 
egretta, 5, 81. 
exilis, 81. 
grisea, 80. 
herodias, 81. 
involucris, 81. 
leucogaster, 81. 
tricolor ruficollis, 81. 
variegata, 81. 
Arenaria interpres, 75. 
Armadillo, Nine-banded, 169. 
Arphia, 296, 312. 
sulphurea, 296, 312. 
xanthoptera, 296, 312. 
Arrivant, 29. 
Artibeus carpolegus, 341. 
perspicillatus, 341. 
Arundinicola leucocephala, 37. 
Arvicola alticolus, 317, 321. 
austerus, 329. 
austerus minor, 330. 
chrotorrhinus, 102, 360. 
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Arvicola cinnamomeus, 330. 
curtatus, 329. 
haydeni, 328. 
insperatus, 347. 
leucophzeus, 320. 
pinetorum, 335. 
riparius, 102. 

(Neofiber) alleni, 334. 
(Pedomys) cinnamomeus, 330. 
haydeni, 328. 

Astur nitidus, 71. 
unicinctus, 70. 

Asturina nitida, 71. 

Atagen aquila, 83. 

Atalapha borealis, 342. 
cinerea, 185, 343. 
noveboracensis, 185, 342. 

Athene phalzenoides, 68. 
torquata, 68. 

Atlanticus, 284, 290. 
dorsalis, 285, 290. 
pachymerus, 285, 290. 

Atticora cyanoleuca, 28. 

Aythya affinis, 83. 


BARTRAMIA longicauda, 76. 
Basileuterus vermivorus olivascens, 
7, 13, 17, 24. 

Bassariscus astutus, 187. 

Bat, Big-eared, 342. 
Brown, 100, 342. 
Carolina, 342. 
Fulvous, 342. 
Hoary, 343. 

House, 343. 
Leaf-nosed Fruit, 341. 
Little Brown, 342. 
Red, 185, 342. 
Twilight, 342. 

Batrachidea, 311, 314. 
carinata, 3II, 314. 
cristata, 3II, 314. 

Batte-queue, 24. 

Bear, Black, 104, 344. 

Beaver, 104, 334. 

Bécard ailes blanches, 77. 
Grand, 77. 

Bécasse 4 long bec, 77. 
blanche, 77. 
-la-morte, 78. 
ordinaire, 77. 
Grosse, 78. 

Bécassine, 78. 

a riviére, 52. 

Bec crochu, 76. 
crochu, Petit, 76. 
d'argent, 30. 

Becdu, 47. 

Bec-en-ciseaux, 84. 
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Bell-bird, 47. 

Bembecia sequoiz, 87. 
superba, 87. 

Benedictin, 46. 

Beutenmiiller, William, studies of 
some species of North Ameri- 
can A%geriide, 87-98 ; notes 
on some species of North 
American Orthoptera, with 
descriptions of new species, 
249-252; descriptive catalogue 
of the Orthoptera found within 
fifty miles of New York City, 
253-316 ; on North American 
moths, with description of a 
new species of 77iprocris,365- 

368. 

Bird, Man-o’-War, 83. 

Birds of the Island of Trinidad, 
I-86. 

Bison americanus, 183. 

Bison, American, 183. 

Bittern, 81. 

Least, 81. 
Blackcap, 46. 
Blarina brevicauda carolinensis, 
., 343: 
cinerea, 343. 
exilipes, 343. 
talpoides, 100, 361. 

Blattidz, 258. 

Blongios, 81. 

Bluebird, 29. 

Boat-bill, 82. 

Boat-tail, Trinidad, 37. 

Bonasa umbellus togata, 99. 

Booby, Black-and-White, 83. 
White, 84. 

Boocootoo, 65. 

Botaurus pinnatus, 81. 

Brin-blanc, 56. 

Broad-bill, 37, 39. 

Brown-breast, 54. 

Buteo abbreviatus, 70. 
albicollis, 70. 
peecilinotus, 70. 
zonocercus, 70. 

Buthograptus laxus, 351. 

Butor, 81. 

Butorides virescens, 80. 

Buzzard, Small Black, 70. 


CACICUS cristatus, 35. 

Cacique huppé, 35. 

Caille, 85. 

Cairina moschata, 82. 

Calidris arenaria, 77. 

Calithamnopsis, 351. 
fruticosa, 351. 


Calliphlox amethystina, 57. 

Calliste desmaresti, 29. 
flaviventris vieilloti, 29. 
guttata, 29. 
vieilloti, 29. 

Calothorax enicurus, 57. 

Camels in Texas, 184. 

Camonula pellucida, 296. 

Campanero, 47. 

Campephilus melanoleucus, 61. 

Campylopterus ensipennis, 8. 

Canard france, 83. 
pays, 82. 
spatule, 83. 
zie-gris, 86. 

Canary, 24. 

Cancroma cochlearia, 82. 

Canis latrans, 197. 
lupus griseo-albus, 105, 345. 

Caprimulgus albicollis, 60, 

Capucin, 47. 

Cardinal, 30. 

a gros-bec, 30. 
Cardinalis pheeniceus, Tk. 
Cariacus virginianus, 100, 183, 344. 
Caribou, W oodland, Too. 
Carmenta fraxini, 89. 

nigra, 95. 

Carmine, 57. 

Carouge, 36. 
Yellow-headed, 36. 

Carthartes atrata, 69. 

Casse-noisette, 45. 

Cassicus persicus, 36. 

Cassidix oryzivora, 37. 

Cassique, 35. 

Castor canadensis, 104, 334. 

Cat, Black, 105. 

Civet, 187. 

Florida Wild, 345. 

Leopard, 198. 

Wild, 197. 

Catharista atrata, 69. 
aura, 69. 
foetens, 69. 

Celeus cinnamomeus, 61. 
elegans, 61. 

Centurus tricolor, 8. 

Ceophlceus lineatus, 61. 

Certhiola flaveola, 25. 
luteola, 25. 

Ceryle alcyon, 15, 62. 
amazona, 62. 
americana, 61. 
superciliosa, 61. 
torquata, OI. 

Ceuthophilus, 285. 
blatchleyi, 288. 
gracilipes, 285. 
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Ceuthophilus grandis, 286. 
lapidicolus, 288. 
latens, 288. 
maculatus, 287. 
neglectus, 287. 
terrestris, 288. 
uhleri, 286. 

Cheetocladus, 356. 
plumula, 356. 

Cheetomorpha ? prima, 255. 

Cheetura cinereiventris, 3. 
cinereiventris lawrencei, 58. 
lawrencei, 58. 
polioura, 58. 
spinicauda, 58. 

Chamezepelia albivitta, 74. 
rufipennis, 74. 

Chapman, Frank M., on the birds 
of the Island of ‘Trinidad, 
1-86 ; remarks on certain land 
mammals from Florida, with 
a list of the species known to 
occur in the State, 333-346. 

Charadrius dominicus, 76. 
semipalmatus, 75. 
squatarola, 76. 
virginicus, 76. 
wilsonius, 75. 

Charbonnier, 50. 

Petit, 51. 

Charpentier a bec courbe, 48. 

a gorge rayée, 61. 

a téte bleue, 60. 

a téte jaune, 61. 

a téte rouge, 60, 61. 
des Mangles, 49. 
rayé, 49. 

Chasmorhynchus niveus, 47. 
variegatus, 47. 

Chathaunt, 67. 

Chelidon erythogaster, 15, 28. 

Chilonycteris rubiginosa, 247. 

Chipmunk, Northern, 104, 

Chiromachris manacus, 45. 

Chiroxiphia pareola, 8. 

Chloéaltis, 292, 311. 
conspersa, 293, 311. 
viridis, 292, 311. 
viridis var. punctulata, 292, 
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Chloroceryle americana, 61, 
superciliosa, 62. 

Chloronerpes kirki, 60, 
rubiginosus, 60. 

Chlorophanes atricapilla, 26. 
spiza, 26. 

Chlorospingus leotaudi, 7, 12, 13, 

ais 

Chlorostilbon atala, 58. 


Chordeiles acutipennis, 59. 
minor, 59. 
virginianus, 15. 

Chortophoga, 295, 312. 
viridifasciata, 295, 312. 
viridifasciata, var. infuscatus, 

295, 312. 

Chouette a collier, 68. 

a oreilles, 68. 

blanche, 67. 

Petite, 68. 
Chrysobronchus virescens, 57. 
Chrysolampis mosquitus, 57. 
Chrysomus icterocephalus, 36. 
Cici-zébe a cravatte noire, 34. 

a dos noir, 34. 

aventre jaune, 34. 

a ventre roux, 34. 

gris, 33. 

Petit, noir, 33. 

Gros, noir, 34. 

Cinclus interpres, 75. 

Circus macropterus, 70. 
maculosus, 70. 

Cirtotettix, 302, 313. 
verruculatus, 302, 313. 

Clin-clin, 77. 

Coccygus americanus, 5, 15, 65. 
erythrophthalmus, 15, 65. 
melanocoryphus, 65. 
minor, 65. 

Cockroaches, 258-262. 

Codinne-bois, 83. 

Coereba coerulea, 25. 
cyanea, 25. 

Colibri 4 gorge blanc, 57. 

a oreilles, 57. 

a raquette, 55. 

balisier, 54. 

Collier, Gros, 75. 

Petit, 75. 

Colodon luxatus, 200. 

Colorado, 33. 

Columba caribaea, 86. 
rufina, 73. 
speciosa, 73. 

Columbigallina rufipennis, 74. 

Colymbus dominicus, 85. 

Compsothlypis pitiayumi, 5, 24. 

Comptostoma imberbe, 38. 

Conepatus mapurito, 188. 

Cong, 47. 

Conocephalus, 279, 289. 
dissimilis, 281, 289. 
ensiger, 280, 289. 
exiliscanorum, 280, 289. 
robustus, 280, 289. 

Contopus bogotensis, 43. 
brachytarsus, 43. 


Coot, American, 78. 
Blue-seal, 79. 
Red-seal, 78. 

Coq-bois, 53. 

Coq-lagon, 78. 

Coquette, 56. 

Corbeau, 69. 

a téte rouge, 69. 

Cedros, 69. 

King, 69. 

Town, 69. 

Corethura olivacea, 79. 

Cormorant, 83. 

Corn-bird, 4, 36. 

Black, 37. 
Corynorhinus macrotis, 342. 
Coiingas, 46. 

Cottinga blue, 28. 
rose, 30. 

Cottontail, Molly, 339. 

Cotyle uropygialis, 28. 

Coucou, 49. 
manioc, 65. 
manioc a bec noir, 65. 
manioc aux ailes rousses, 65. 
manioc a ventre roussatre, 65. 
manioc gris, 65. 
manioc, Petit, 65. 

Couroucou a ventre jaune, Grand, 

62. 

RebiiaO3. 

a ventre rouge, 62. 
Couroucoui, 62. 

Coyote, 197. 

Crabier a croissant, 80. 
batali, 80. 
bec plat, 82. 
jonc, 82. 

Rush, 82. 

Crake, 79. 

Little, 79. 

Crao, 80. 

Cravat, 29. 

Crax alector, 74, 75. 
cumanensis, 75. 
pipile, 74, 75. 

Crex olivacea, 79. 

Crickets, 263-274. 

Crotophoga ani, 64. 
major, 64. 

Crypturus pileatus, 85. 

Cuckoo, Black-billed, 65. 
Mangrove, 65. 
Yellow-billed, 65. 

Curlew, Eskimo, 76. 
Hudsonian, 76. 

Cushat, Blue, 73. 

Cyclorhis flavipectus, 7, 13, 17, 26, 

27. 


Cyclorhis flavipectus _ trinitatis, 
Tee 2ONe27e 
Cymindis cayanensis, 71. 
pucherani, 71. 
unicinctus, 71. 
Cypseloides rutilus, 58. 
Cypselus cayennensis, 58. 
Cyrtophyllus, 279, 289. 
concavus, 279, 289. 


Dacnis bicolor, 5. 
cayana, 26. 
plumbea, 26. 
spiza, 26. 
Dakota, South, new mammals 
described from, 322-332, 
347- 
Danais archippus, 181. 
Daphzenus, 200. 
Dasypterus intermedius, 185, 342. 
Deer, Virginia, 100, 183, 334. 
Dendragopus canadensis, 99. 
Dendrobates kirki, 60. 
Dendrocincla merula meruloides, 
48. 
Dendrocolaptes altirostris, 48. 
Dendrocops meruloides, 48. 
Dendrocygna autumnalis, 82. 
discolor, 82. 
fulva, 82. 
viduata, 82. 
Dendroica zstiva, 15, 24. 
Dendroplex picus, 49. 
Dendrornis susurrans, 48. 
Diablotin, 60. 
Diapheromera, 262. 
femorata, 262. 
Diceratherium proavitum, 200. 
Dickcissel, 33. 
Dicotyles angulatus, 184. 
Didelphis californica, 168. 
marsupialis californica, 168. 
marsupialis virginiana, 168, 
O44 
Dinictis felina, 200. 
Diplopterus nzevius, 64. 
Dissosteira, 298, 312. 
carolina, 298, 312. 
Dolichonyx oryzivorus, 15. 
Dove, Blue Partridge, 74. 
Ground, 73, 74. 
Mountain Ground, 74. 
Partridge, 74. 
Dowitcher, 78. 
Drymophila longipes, 51. 
Dryocopus albirostris, 61. 
erythrops, 61. 
lineatus, 61. 
Duck, Muscovy, 82. 
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Duck, Whistling, 82. 
Dysithamnus mentalis spodiono- 
tus, 12, 50. 


EAGLE-HAWK, 70. 
Earwigs, 255-257. 
Echelette, 52. 
Ectobia, 261, 263. 
borealis, 261, 262. 
Egret, White, 5, 81. 
Elainea fallax, 38. 
gaimardi, 38. 
oleaginea, 38. 
pagana, 38. 
striaticollis, 38. 
Elanoides forficatus, 70. 
Elotherium imperator, 200. 
mortoni, 200. 
Emerald, 57. 
Empidochanes arenaceus, 13, 41. 
cabanisi, 13, 41. 
cabanisi canescens, 13, 42. 
Empidonax cabanisi, 41. 
lawrencei, 41. 
Encoptolophus, 296, 312. 
sordidus, 296, 312. 
Engoulevent a collier blanc, 59. 
a queue fourchue, 59. 
a taches rousses, 59. 
des chemins, 60. 
Gros, 59. 
Engyptila rufaxilla, 73. 
verreauxi, 5, 74. 
Enicocichla noveboracensis, 24. 
Ephialtes portoricensis, 68. 
Eporeodon major, 200, 218. 
Erethizon dorsatus, 1017. 
Ereunetes occidentalis, 77. 
pusillus, 77. 
Erismatura dominica, 82. 
Ermine, 105. 
Erythronota antiqua, 57. 
Eucephala ceerulea, 58. 
Euphonia aureata, 29. 
chlorotica, 29. 
nigricollis, 29. 
trinitatis, 29. 
violacea, 16. 
Euspiza americana, 33. 
Evotomys fuscodorsalis, 103, 360. 
gapperi, 102, 360. 


FALCO anatum, 71. 
aurantius, 71. 
columbarius, 72. 
deiroleucus, 72. 
peregrinus, 71. 
peregrinus anatum, 71. 
rufigularis, 72. 
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Falco sparverius, 72. 
Falcon, Black-bellied, 71. 
Red-throated, 72. 
Toothed, 71. 
White-throated, 72. 
Fatua palmii, 366. 
Fauvette a téte jaune, 24. 
des halliers, 24. 
Felis concolor, 106, 198, 345. 
onca, 198. 
pardalis, 198, 346. 
Fiber zibethicus, 104, 335. 
Figuier, 24. 
Finch, Black, 33. 
Fisher, 105. 
Fish-hawk, 73. 
Flament, 82. 
Floricola longirostris, 57. 
Florida, mammals of, 333-346. 
Florisuga mellivora, 56. 
Fluvicola pica, 37. 
Flycatcher, Long-tailed, 44. 
Formicarius analis saturatus, 51. 
axillaris, 51. 
cirrhatus, 50. 
hoffmanni, 53. 
lineatus, 52. 
longipes, 51. 

_ saturatus, 51. 
Formicivora intermedia, 51. 
Forficula, 256, 257. 

aculeata, 256, 257. 

auricularia, 256, 257. 

pulchella, 256, 257. 
Forficulidee, 255-257. 
Fou a pattes rouges, 84. 

commun, 83. 
Foulque, 78. 
Fourmilier, Petit, 51. 
Fox, Gray, 197, 345. 

Red, 105. 

Silver, £05. 
Fregata aquila, 83. 
Frégate, 83. 

Fulica americana, 78. 
Fuligula marila, 83. 


GABILAN a bec chrochu, 70. 
a deux dents, 71. 
a dos bleuatre, 72. 
4 dos noir, 70, 
ad huppe, 71. 
a longue queue, 70. 
a pattes ginga, 71. 
4 poitrine noire, 71. 
a téte bleue, 71. 
a téte noire, 72. 
bleu, 69. 
bleuatre, 71. 


Gabilan ginga, 71. 
noir a gorge rousse, 72. 
noir, 70. 
noir, Gros, 70. 
noir, Petit, 70. 
pécheur, 73. 
rayé, 71. 
Galbula ruficauda, 63. 
Gallinago delicata, 78. 
wilsonii, 78. 
Gallinula galeata, 78. 
Gampsonyx swainsoni, 71. 
Gelochelidon nilotica, 84. 
Geomys personatus, I7I. 
tuza, 339. 
Geothlypis cequinoctialis, 24. 
Geotrygon linearis, 74. 
montana, 74. 
Glaucidium ferrugineum, 68. 
phalzenoides, 68. 
Glaucis hirsutus, 54. 
mazeppa, 54. 
Gobe-mouche a bec plat, 37. 
a bandeau, 39. 
& dos vert, 39. 
a huppe jaune, 41. 
a poitrine verdatre, 42. 
a ventre juanatra, 43. 
brun, 43. 
Reine: 
roussatre, 38. 
VeLEb. 3S: 
God-bird, 23. 
Godwit, Hudsonian, 77. 
Marbled, 77. 
Gopher, Florida, 339. 
Mtexase lire 
Gorge carmin, 57. 
Graculus carbo ?, 83. 
Grampo, Green-legged, 25. 
Red-legged, 26. 
Grandes-ailes, 77. 
Grand-gosier, 83. 
Grassbird, 33. 
Grasshoppers, 274-290. 
Grebe, Pied-billed, 85. 
San Domingo, 85. 
Grigri, 71. 
Grimpereau a pattes roses, 26. 
a pattes soufre, 25. 
Grimpeur, Petit, 48. 
Grive a cravatte, 22. 
a patte jaune, 22. 
a paupieres jaune, 22. 
des cacaos, 22. 
noire. 22. 
Gros-bec, 32. 
a téte bleu, 30. 
tacheté, 32. 
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Growrie, Ringed, 58. 
Gryllide, 263-274. 
Gryllotalpa, 264, 273. 
borealis, 264, 273. 
columbia, 264, 273. 
Gryllus abbreviatus, 265, 273. 
abbreviatus, form angustus, 
266, 273. 
domesticus, 266, 273. 
fasciatus, 250. 
pennsylvanicus, 265, 273. 
Guachero, 60. 
Guara rubra, 82. 
Guiouti, 48. 
a gorge ginga, 48. 
des joncs, 47. 
Gull, Laughing, 85. 
Gyparchus papa, 69. 


HA:MATOPUS palliatus, 75. 
Halisidota insula, 368. 
Hardbeak, Black, 47. 
Hare, Jackass, 169. 

Texan Wood, 170. 

Varying, IOI, 107-128. 
Harmonia morrisoni, 89. 
Harpagus bidentatus, 71. 
Harrier, 70. 

Hausse-col, 56. 
Hawk, Black, 70. 

Brown, 71. 

ID}aKel ks; Ff 

Kagle, 70. 

Fish, 73. 

Guiana, 71. 

Pigeon, 72. 

Sparrow, 72. 

Speckled, 71. 
Heliomaster longirostris, 57. 
Heliornis fulica, 78. 
Heliornis, Surinam, 78. 
Hemipalama multistriata, 78. 
Hemiprocne zonaris, 58. 
Heron, Black-crowned Night, 80. 

Blue, 5. 

Great Blue, 81. 

Green, 5. 

Little Blue, 80. 

Louisiana, 81. 

Snowy, 81. 

Yellow-crowned Night, 81. 
Heterocnemis neevia, 52. 
Heteropoda longirostris, 77. 

mauri, 77. 

semipalmata, 77. 
Himantopus nigricollis, 78. 
Hippiscus, 297, 312. 

pheenicopterus, 298, 312. 

tuberculatus, 297, 312. 
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Hirondelle a collier blanc, 58. 
a collier roux, 58. 
a croupion gris, 58. 
a croupion gris, Petite, 58. 
a dos vert, 28. 
a gorge blanc, 58. 
a ventre blanc, 28. 
a ventre jaune, 28. 
a ventre roux, 28. 
noire, 28. 
Hirundo albiventer, 28. 
cyanoleuca, 28. 
rufa, 28. 
rutila, 58. 
Honey-sucker, Black-headedGreen, 
26. 
Hoplophoneus occidentalis, 200, 
207. 
primzevus, 200, 227. 
Horses, Lower Miocene, 213. 
Houtou, 61. 
Huitrier, 75. 
Hummer, Blue-eared, 57. 
Mango, 56. 
Huppe-col, 56. 
Hyzenodon, 155, 200. 
cayluxi, 225. 
crucians, 200, 224. 
cruentus, 200, 
horridus, 200, 224. 
leptocephalus, 224. 
paucidens, 200, 223, 224. 
Hylocharis czerulea, 58. 
Hylophilus aurantiifrons, 27. 
insularis, 27. 
Hyopotamus americanus, 219, 220. 
brachyrhynchus, 200, 220. 
Hypotriorchis columbarius, 71. 
femoralis, 71. 
Hyracodon, 200. 


IBIS rubra, 82. 
Ibis, Scarlet, 82. 
Wood, 82. 
Ichnoptera, 258, 262. 
pennsylvanica, 259, 262. 
unicolor, 259, 262. 
Icterus vulgaris, IT. 
xanthornus, 36. 
Ictinia plumbea, 69. 
Insect-pecker, Cacao, 48. 
Little Cacao, 48. 
Ionornis martinica, 79. 
Ischyromys typus, 200. 


JACAMAR, 63. 
Jacana jacana, 75. 
Jacobine, 56. 
Jacquot, Gros, 66, 
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Jaguar, 198. 
KAMICHI, 82. 
Kingfisher, Amazon, 62. 
Belted, 62. 
- Great, 62: 

Little, 62. 
Red-bellied, 61. 
King of the Woods, 61. 
Kite, Hook-billed, 70. 
Plumbeous, 4, 69. 
Scissor-tailed, 70. 


LABIA, 257. 
minor, 257. 

Lampornis dominicus, 56. 
gramineus, 56. 
mango, 56. 
violicauda, 56. 

Lanio lawrencei, 7, 31+ 

Larus atricilla, 85. 
ridibundus, 85. 

Legatus albicollis, 39. 

Leistes americanus, 37. 
guianensis, 2, 37. 

Leptarctus primus, 229. 

Leptauchenia, 200. 

Leptictis haydeni, 200. 

Leptodon cayenensis, 71. 
unicinctus, 71. 

Leptomeryx evansi, 200. 

Lepus americanus, 101, 107-128. 
aquaticus, 171. 
bachmani, 170. 
callotis, 169, 348. 
melanotis, 170, 348. 
palustris, 340. 
palustris paludicola, 340. 
sylvaticus, 171, 339. 
sylvaticus bachmani, 170. 
sylvaticus floridanus, 339. 
sylvaticus mearnsii, 171. 
sylvaticus pinetis, 348. 
texianus, 347, 348. 
texianus eremicus, 347. 

Limnofelis ferox, 129, 130. 
latidens, 129, 130. 

Limosa eegocephala, 77. 
fedoa, 77. 
heemastica, 77. 
hudsonica, 77. 

Locustida, 274-290. 

Locusts, 290-314. 

Lophornis ornatus, 56. 

Louis d’or a cravatte, 29+ 
d'or a téte blue, 29. 
d’or simple, 28. 

Loxia leucoptera, 99. 

Lurocalis gouldi, 59. 
semitorquatus, 59. 
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Lutra canadensis, 344. 
hudsonica, 105. 

Lutreola vison, 105, 344. 

Lycomorpha centralis, 368. 
notha, 368. 

Lynx canadensis, 106. 
rufus floridanus, 345. 
rufus maculatus, 197. 


MACRORHAMPHUS griseus, 78. 
Mammals, notes on, from New 
Brunswick, 99-106, 359-361 ; 
of Aransas County, Texas, 
165-198 ; fossil, of the Lower 
Miocene White River Beds, 
199-228 ; new species of, from 
South Dakota and Arizona, 
317-332, 347-350. 
Manacus manacus, 45. 
Manakin a téte d’or, 45. 
Mangeur de cacao, 48. 
Petit, 48. 
Manicou, 24. 
Man-o’-War Bird. 
Mantle, Blue, 28. 
Mareca americana, 83. 
Martin, 28. 
Martin-pécheur a ceinture bleue, 
62. 
a long bec, 62. 
a poitrine rouge, 61. 
Gros, 62. 
Petit, 62. 
Mauve a bec noir, 84. 
a dos cendré, 84. 
a patte jaune soufre, 84. 
a pattes noires, Grande, 84. 
a queue blanche, 84. 
noire, 84. 
Petite, 84. 
Megarhynchus pitangua, 41. 
Megascops brasilianus, 68. 
Melanoplus, 306, 313. 
atlanis, 306, 313. 
bivittatus, 308, 313. 
borealis, 308, 313. 
collinus, 306, 313. 
femur-rubrum, 396, 313. 
minor, 307, 313. 
punctatus, 252, 307, 313. 
spretus, 254. 
Melitta grandis, 365. 
hampsoni, 365. 
Mellisuga longirostris, 57. 
moschita, 57. 
ornata, 56. 
Mephitis estor, Ig1, 195. 
macroura, 188. 
mephitica, 105, 191, 344. 


Mephitis mesomelas, 188. 
occidentalis, If. 
varians, 188. 

Merle a croupion jaune, 36. 
a queue en batteau, 37. 
a téte jaune, 36. 

Petit, noir, 36. 

Merle Corbeau, 64. 
Gros, 64. 

Merula flavipes, 22. 
fumigata, 22. 
gymnophthalma, 16, 22. 
phzeopygus, 22. 
xanthosceles, 7, 22. 

Mesohippus, sp., 200. 
bairdii, 200, 213. 
longipes, 214. 

Metamynadon, 200. 
planiceps, 200. 
planifrons, 209. 

Microcentrum, 278, 289. 
laurifolium, 278, 289. 

Micropalama himantopus, 78. 

Milvulus tyrannus, 7, 14, 44. 

Mimus gilvus, 8 

Mink, 105, 344. 

Moineau, 33. 

Mionectes oleagineus, 38. 
olivaceus, 38. 

Molothrus atro-nitens, 36. 
bonariensis, 36. 

Momotus bahamensis, 61. 
swainsoni, 7, 61. 

Mniotilta bicolor, 26. 
citrea, 24. 
petechia, 24. 
venusta, 24. 

Mole, Common, I01, 361. 
Florida, 343. 
Star-nosed, IOI, 361. 
Texas, 185. 

Moose, 100. 

Morphnus urubitinga, 70. 

Mouse, Big-eared Deer, 336. 
Canadian White-footed, 102. 
Deer, 335. 
Dusky-backed Meadow, 102, 

360. 
Golden, 335. 
Ground, 337. 
Harvest, 338. 
House, 102, 175, 339. 
Hummock, 335. 
Jumping, 361. 
Meadow, 102. 
Mearns’s White-footed, 179. 
Northern Jumping, Ior. 
Old-field, 337. 
Pine, 335. 
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Mouse, Red-backed, 102. 

Rufous-nosed Meadow, 102, 
360. 

Taylor’s, 181. 

Texas Grasshopper, I8I. 

Texas Pocket, 172. 

Mus alexandrinus, 174, 338. 
decumanus, IOI, 174, 338. 
musculus, 102, 175, 339. 
rattus, 339. 

Muskrat, 104, 335. 
Round-tailed, 334. 
Mustela americana, 105, 359. 

pennanti, 105. 

Myiarchus atriceps, 43. 
coalei, 13, 43. 
ferox, 44. 
gracilirostris, 43. 
nigriceps, 43. 
tricolor, 43. 
tuberculifer, 13, 43. 
tyrannulus, 44. 

Myiobius audax, 41. 
chrysoceps, 41. 


flaviventris, 42. 

leucophaius, 39. 

martinicus, 38. 

nzvius, 41. 

nigriceps, 44. 

stolidus, 43. 

virens, 43. 
Myiodynastes audax, 41. 
Myiopatis pusilla, 38. 

semifusca, 5, 38. 
Myiozetetes sulphureus, 3, 12, 39. 
Myrmeciza longipes, 51. 

longipes albiventris, 7, 13, 51. 

swainsoni, 51. 


NACUNDA, 59. 
Nasica sussurans, 48. 
Nemobius, 266, 273. 
affinis, 249, 267, 273. 
exiguus, 249, 273. 
fasciatus, 266, 273. 
fasciatus, form vittatus, 267, 
273. 
Neotoma campestris, 322. 
cinerea, 242. 
floridana, 242, 339, 362. 
fuscipes, 242. 
grangeri, 324. 
magister, 362. 
mexicana, 242. 
micropus, 175, 233-246. 
micropus canescens, 323. 
pennsylvanica, 362. 
rupicola, 323. 
Nighthawk, 59. 
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Noctilio leporinus, 5. 

Noddy, 84. 

Numenius borealis, 76. 
hudsonicus, 76. 

Nyctibius jamaicensis, 59. 
pectoralis, 59. 

Nycticejus humeralis, 342. 

Nycticorax nzvius, 80. 
nycticorax nzevius, 80. 
violaceus, 80. 

Nyctidromus albicollis, 60. 
guianensis, 60. 

Nyctinomus brasiliensis, 343. 
macrotis nevadensis, 317, 326. 
nevadensis, 326. 

Nyroca leucopthalma, 86. 


OCELOT, 198, 346. 

Ochthoeca arenacea, 41. 

(Ecanthus, 269, 273. 
angustipennis, 251, 270, 273. 
fasciatus, 250. 
latipennis, 272, 274. 
nigripennis, 270, 273. 
niveus, 269, 273. 
pini, 271, 274. 
4-punctatus, 250, 271, 274. 

Officier, 24. 

Oiseaux blue, 29. 
fou, 44. 

Oldhamia antiqua, 353. 
fruticosa, 351. 

Onychomys longipes, 181. 

Opomala, 291, 311. 
brachyptera, 253, 291, 311. 

Opossum, Common, 334. 

Texas, 168, 

Orchelimum, 281, 289. 
agile, 283. 
concinnum, 282, 289. 
vulgare, 282, 289. 

Oreodon Beds, 199. 

Oreodon bullatus, 200, 217, 218. 
culbertsonii, 200, 215, 213. 
gracile, 200, 216, 217. 

Ornithion pusillum, 38. 

Orocharis saltator, 269. 

Ortalis ruficauda, 8. 

Orthoptera, notes on North Ameri- 
can, with descriptions of new 
species of, 249-252 ; catalogue 
of, found within fifty miles of 
New York City, 253-316. 

Ortolan bleu, 74. 

Red, 74. 
rouge, 74 

Ortygometra carolina, 79. 
cinerea, 79. 

Oryzoborus crassirostris, 34. 
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Oryzoborus torridus, 34. 
Oryzomys aquaticus, 178. 
palustris, 178. 
palustris natator, 178, 335. 
palustris texensis, 177. 
Osborn, Henry Fairfield, and J. 
L. Wortman, fossil mammals 
of the Lower Miocene White 
River Beds. Collection of 
1892, Iqg-228. 
Ostinops cristatus, 35. 
decumanus, 35. 
Otopterus bulleri, 248. 
Otter, 105, 344. 
Ouikiki ailes blanches, 82. 
ailes rouges, 82. 
bouriki, 82. 
Ovenbirds, 47. 
Owl, Barn, 67. 
Collared, 68. 
Eared, 68. 
Tawny, 67. 
Oxyzna, 152. 
Oyster-catcher, 75. 


PACHYRHAMPHUS albogriseus, 47. 
niger, 47. 
Palzolagus haydeni, 200. 
Palzeonictis, 157. 
Palamedea cornuta, 82. 
Palmiste, 30. 
Panchlora, 260, 262. 
viridis, 260, 262. 
Pandion carolinensis, 73. 
haliaétus, 73. 
haliaétus carolinensis, 73. 
Panther, 198. 
Panyptila cayennensis, 3. 
Paoui, 74. 
Pareucheetes cadeverosa, 368. 
instla, 368. 
Parharmonia, gen. nov., 89. 
fraxini, 89. 
greefi, 89. 
Paroquet, Red-winged, 67. 
Seven-colored, 67. 
Paroxya, 305, 313. 
atlantica, 305, 313. 
floridana, 305. 
Parra jacana, 75. 
Parrot, Blue-headed, 66. 
Green, 66. 
Parson, Little, 31. 
Parus hudsonicus, 99. 
Patriofelis, 129-164. 
ferox, 130-164. 
leidyanus, 164. 
tigrinus, 164. 
ulta, 130, 164. 


Paul Perruquier, 75. 
Rearlecy: 
Peccary, 183. 
Pelecanus fuscus, 83. 
Penelope cumanensis, 74. 
Perdrix, 74. 
Pére noir, 31. 
Noi Leite sae 
Periplaneta, 259, 262. 
americana, 259, 262. 
Perisoreus canadensis, 99. 
Peristera cinerea, 74. 
linearis, 74. 
montana, 74. 
rufaxilla, 73. 
verreauxi, 74. 
Perognathus conditi, 318. 
fasciatus, 172. 
paradoxus, 172. 
paradoxus spilotus, 172. 
pricei, 318. 
Perruche a sept couleurs, 67. 
a téte bleue, 66. 
aux ailes rouges, 67. 
Petasophora delphine, 57. 
Petchery, Black-banded, 39. 
Black-billed, 44. 
Buff-bellied, 43. 
Foolish, 43. 
Greenish-bellied, 42. 
Léotaud’s, 41. 
White-tufted, 38. 
Yellow-crested, 41. 
Petit-maitre, 77. 
Pezotettix, 308, 313. 
scudderi, 309, 313. 
Phaéthornis guyi, 56. 
Phaéthusa magnirostris, 84. 
Phalacrocorax brasiliensis, 83. 
Phasmide, 262. 
Phenacomys truei, 331. 
Phoenicothraupis rubra, 31. 
Phyllodromia, 258, 262. 
germanica, 258. 262. 
Phylloscirtus, 268, 273. 
pulchellus, 268, 273. 
Piaya cayana, 65. 
melacorypha, 65. 
minuta, 65. 
Piaya Lesser, 65. 
Red-bellied, 65. 
Picoides arcticus, 99. 
Picolaptes albolineatus, 49. 
lineaticeps, 49. 
Pied jaune, 77. 
jaune a longue queue, 76. 
jaune, Petit, 76. 
Pie-griéche, 26. 
Pigeon de mer, 85. 
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| Poule Grosse, 79. 
Poule-savanne a gorge noir, 79. 


Pintade, 50. 
Pipile cumanensis, 13, 216. 


pipile, 7, 13, 74, 216. 
Pipiri, 41. 
Pionus menstruus, 66. 
Pipra aurocapilla, 45. 
erythrocephala, 45. 
gutturalis, 45. 
Piranga estiva, 30. 
hzemalea, 30. 
rubra, 30. 
Pitangus rufipennis, 40. 
sulphuratus, 40. 
Pitylus torridus, 34. 
Plastron, 56. 
Platalea ajaja, 82. 


Platyrhynchus <equinoctialis, 39. 


cancromus, 37. 
flaviventris, 39. 
mystaceus insularis, 7, 37. 

Plongeon, 85. 

a queue, 78. 
Petit, 85. 
soie, 83. 

Plotus anhinga, 83. 

Plover, Black-bellied, 76. 
Golden, 76. 
Ring-necked, 75. 
Wilson’s, 75. 

Pluvier de mer, 75. 
doré, 76. 
doré, Gros, 76. 

Podager nacunda, 59. 

Podiceps dominicus, 85. 

Podilymbus carolinensis, 85. 
podiceps, 85. 

Podosesia fraxini, 88. 

Poébrotherium wilsonii, 200. 

Pogonodon, sp., 200. 

Polytmus chionopectus, 57. 
delphinz, 57. 
erythronotus, 57. 
hirsutus, 54. 
mango, 56. 
mellisugus, 86. 
thaumatias, 57. 
viridis, 57. 

Porcupine, Canada, 103. 

Porphyrio martinica, 79. 

Porzana albicollis, 79. 
carolina, 79. 
cinerea, 79. 

Potoo, 59. 

Poule d’eau a cachet bleu, 79. 
a cachet rouge, 78. 
couchant, 78. 
ginga, 79. 
rouge, 79. 
tachetée, 79. 


Grosse, 79. 
Petite, 79. 
Primacorallina, 357. 
trentonemnsis, 357. 
Procnias nivea, 47. 
variegatus, 47. 
viridis, 28. 
Procyon lotor, 104, 344. 
lotor hernandezii, 187. 
Progne chalybea, 28. 
purpurea, 28. 
Protapirus obliquidens, 200. 
simplex, 200. 
Protoceras Beds, 199. 
Protoceras celer, 200. 
Protonotaria citrea, 15, 24. 
Protopsalis leidyanus, 129. 
tigrinus, 129, 130. 
Psinidia, 302, 313. 
fenestralis, 303, 313. 
Psittacula batavica, 67. 
hueti, 67. 
Psittacus agilis, 66. 
menstruus, 66. 
Pterocyanea discors, 83. 
Pteronotus davyi, 248. 
Puma, 345. 


Putorius brasiliensis frenatus, 197. 


erminea, 105, 345. 

peninsulz, 345. 
Pygmornis longuermareus, 55. 
Pyranga estiva, 30. 

hepatica, 30. 
Pyrrhotzenia fragariz, 95. 

helianthi, 95. 

meadi, 95. 

orthocarpi, 95. 


polygoni, 95. 


QUAIL, 85. 


Qu’est-ce-qu’il-dit 4 bec etroit, go. 


a bec large, 4I. 

a téte grise, 44. 

a ventre blanc, 44. 
Queue-en-ciseaux, 70. 
Quioc, 80. 

jaune, 81. 

jaune rayé, 8r. 
Quiscalus barita, 37. 

lugubris, 2, 37. 


RABBIT, Gray, 339. 
Hummock, 340. 
Marsh, 340. 

South Florida, 340. 

Raccoon, 105, 187, 344. 

Rail, Clapper, 79. 
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Rail, Spotted, 79. 

Raimonde, 57. 

Rain-bat, 58. 

Ramier ginga, 73. 
mangle, 73. 

Ramphastos erythrorhynchus, IT. 
vitellinus, 65, 172. 

Ramphoczenus melanurus, 52. 
melanurus trinitatis, 7, 13, 52. 
trinitatis, 52. 

Ramphocelus jacapa magnirostris, 

30. 
magnirostris, 30. 

Ramphopis jacapa, 30. 

Rangifer tarandus caribou, 100. 

Rat, Black, 339. 

Brown, 174. 

Cotton, 338. 

Norway, 338. 

Roof, 174, 338. 

South Florida Cotton, 338. 
Texas Cotton, 175. 

Texas Marsh, 177. 

Texas Wood, 175, 233-246. 
Wharf, 174. 
White-bellied, 174, 338. 
Wood, 339, 362. 

Ratchette, 55. 

Redstart, 24. 

Reithrodontomys humilis, 338. 
longicaudus, 320. 
megalotis, 320. 
mexicanus, 319. 
mexicanus fulvescens, 319. 


Rhinoceroses, Lower Miocene, 207. 


Rhynchocyclus flaviventris, 39. 
sulphurescens, 39. 
Rhynchops nigra, 84. 
Ricuit, 76. 
Roi des Corbeaux, 69. 
Roscal, 56. 
Rossignol, 23. 
des halliers, 23. 
Rostrhamus hamatus, 70. 
sociabilis, 70. 
Rouge-gorge, 37. 
Rubis-topaze, 57. 
Ruby and Topaz, 57. 


SABLE, American, 105. 
Salamander, 339. 
Saltator albicollis, 5, 32. 
icterophrys, 32. 
olivascens, 32. 
striatipectus, 32. 
Sanderling, 77. 
Sandpiper, Bartramian, 76. 
Buff-breasted, 67. 
east, 77: 
Pectoral, 78. 


Sandpiper, Semipalmated, 77. 
Solitary, 77. 
Spotted, 76. 
Stilt, 78. 
Western, 77. 
White-rumped, 78. 
Sannina opalescens, 366. 
pacifica, 366. 
Saphir, 58. 
Saphir-savanne, 86. 
Sarcelle a croissant, 83. 
Sarcoramphus papa, 69. 
Saurophagus sulphuratus, 4o. 
Scalops aquaticus, 101, 361. 
aquaticus australis, 343. 
argentatus texanus, 185. 
parvus, 343. 
texanus, 185. 
Scapanus breweri, 361. 
Scaphidurus ater, 37. 
Scaup, Lesser, 83. 
Sciapteron admirandus, 88. 
greefi, 89. 
palmii, 366. 
Scirtettica, 303, 313. 
marmorata, 303, 313. 
Sciuropterus volucella, 334. 
volucella sabrinus, 104. 
Sciurus arizonensis, 349. 
arizonensis huachuca, 349. 
carolinensis, 334. 
hudsonicus, 104, 325. 
hudsonicus dakotensis, 325. 
hudsonicus douglasii, 325. 
hudsonicus californicus, 325. 
hudsonicus fremonti, 325. 
hudsonicus grahamensis, 350. 
hudsonicus mogollonensis, 
317, 325, 350. 
hudsonicus vancouverensis, 
_ 325. 
niger, 334. 
niger limitis, 183. 
Sclerurus albigularis, 12, 47. 
Screamer, Horned, 82. 
Scudderia, 274, 289. 
angustifolia, 276, 289. 
curvicauda, 275, 289. 
fasciata, 251, 276, 280. 
furcata, 275, 289. 
furculata, 275, 289. 
pistillata, 276, 289. 
truncata, 252, 277, 280. 
Seiurus noveboracensis, 15, 16. 
Sesia anthracipennis, 97. 
bibionipennis, 97. 
chrysidipennis, 96. 
nomadzpennis, 98. 
rubescens, gO. 
xiphizeformis, 97. 
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Setophaga ruticilla, 15, 16, 24. 

Shoveller, 83. 

Shrew, Cinereus Mole, 343. 
Forster's, 100. 
Short-tailed, 100. 
Small-footed Mole, 343. 
Southern Mole, 343. 

Siffleur a téte grise, 27. 
Petit, a téte grise, 27. 

Sigmodon hispidus, 338. 
hispidus littoralis, 338. 
hispidus texianus, 175. 

Silver-beak, 30. 


Sitomys americanus arcticus, 325. 


americanus arizone, 321. 
americanus canadensis, 102. 
americanus gossypinus, 335. 


americanus nebracensis, 325. 


americanus rufinus, 317. 
americanus texanus, I8o. 
aureolus, 335. 

floridanus, 336. 

macropus, 336. 

mearnsii, 179. 
megacephalus, 336. 
niveiventris, 337. 
niveiventris subgriseus, 337. 
taylori, 18r. 

Sittasomus olivaceus, 8. 

Skimmer, Black, 84. 

Skunk, Common, 105, 192, 344. 
Indianola, 196. 

Little Striped, 344. 
Texas, 188. 
White-backed, 188. 

Snipe, Wilson’s, 78. 

Soldat, 82. 

Soldier-bird, 37. 

Sorex forsteri, 100, 361. 

Spatula clypeata, 83. 

Spatule, 82. 

Spermophila bouvronoides, 34. 
cinereola, 33. 
crassirostris, 34. 
gutturalis, 34. 
intermedia, 33. 
minuta, 34. 

Spermophile, Mexican, 182. 
Padre Island, 182. 

Spermophilus mexicanus, 182. 
spilosoma annectens, 182. 

Spharagemon, 300, 312. 
wquale, 301, 312. 
aquale scudderi, 253. 
bollii, 300, 312. 
saxatile, 300, 312. 

Spilogale indianola, 196. 
putorius, 344. 

Spinus cucullata, 33. 
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Spiza americana, 15, 33. 
Spizaétus braccata, 71. 
mauduyti, 71. 
ornatus, 71. 
tyrannus, 71. 
Spizeetus, Crested, 71. 
Speckled-leg, 71. 
Spongophora, 255, 257. 
brunneipennis, 255, 257. 
Spoonbill, Roseate, 82. 
Sporophila grisea, 33. 
gutturalis, 34. 
lineola trinitatis, 7, 34. 
minuta, 34. 
Spur-wing, 75. 
Squatarola helvetica, 76. 
Squat-duck, 82. 
Squirrel, Flying, 104, 334. 
Red, 104. 
Southern Fox, 344. 
Southern Gray, 344. 
Texan Fox, 183. 
Stare, Little Black, 36. 
Steatornis caripensis, 60. 
Stelgidopteryx uropygialis, 28. 
Stenobothrus, 293, 312. 
zequalis, 294, 312. 
zqualis var. bilineatus, 294. 
curtipennis, 294, 312. 
curtipennis var. longipennis, 
295, 312. 
maculipennis, 293, 312. 
olivaceus, 294, 312. 
Sterna antillarum, 84. 
aranea, 84. 
argentea, 84. 
cayennensis, 84. 
chlorispoda, 84. 
dougalli, 84. 
elegans, 85. 
eurygnatha, 84. 
maxima, 84. 
regia, 84. 
Stethophyma lineata, 253. 
Stilt, Black-necked, 78. 
Strix pratincola, 67, 
Sturnella hippocrepis, 10. 
Stylopyga, 260, 262. 
orientalis, 260, 262. 
Sublegatus glaber, 5, 12, 39. 
Sucrier, 25. 
des mangles, 26. 
doré, 24. 
Golden, 24. 
Sula leucogastra, 83. 
parva, 83. 
piscator, 84. 
Swallow, 28. 
Barn, 28. 
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Sycalis brasiliensis, II. 
Symphemia semipalmata, 76. 
Synallaxis albescens, 17, 48. 
cinerascens, 48. 
cinnamomea, 2, 47. 
ruficapilla, 48. 
ruficauda, 47. 
terrestris, 48. 
Synaptomys cooperi, 359. 
Syrbula admirabilis, 292. 
Syrnium virgatum, 67. 


TACHYCINETA albiventris, 2. 
Tachyphonus atricapillus, 31. 
albispecularis, 31. 
beauperthuyi, 31. 
lawrencei, 31. 
luctuosus, 31. 
melaleucus, 31. 
ruber, 31. 
rufus, 31. 
Tairico, 37. 
Tamias cinereicollis, 317. 
lateralis, 317. 
Striatus lysteri, 104, 361. 
Tanager, Blue-headed, 30. 
Rufous, 30. 
Summer, 30. 
Tiger, 29. 
Variegated, 29. 
Tanagra cana, 29. 
cana sclateri, 29. 


cyanocephala subcinerea, 30. 


glauca, 29. 
melanoptera, 30. 
olivacens, 30. 
palmarum, 30. 
palmarum melanoptera, 30. 
sclateri, 29. 
subcinerea, 30. 
Tantalus loculator, 82. 
Tchogue, 80. 
Teal, Blue-winged, 83. 
Temnopteryx, 261, 262. 
virginica, 261, 262. 
Tern, Black-legged, 84. 
Least, 84. 
Marsh, 84. 
Roseate, 84. 
Royal, 84. 
Yellow-footed, 84. 
Tersa ventralis, 28. 
Tettigidea, 310, 314. 
lateralis, 310, 314. 
polymorpha, 311, 314. 
Tettix, 309, 314. 
cucullatus, 309, 314. 
granulatus, 309, 314. 
ornatus, 310, 314. 


Tettix triangularis, 310, 314. 
Thamnophilus atricapillus, 50. 

cirrhatus, 50. 

doliatus, 17, 50. 

major, 18, 49. 

stagurus, 49. 
Thaumantias chionopectus, 57. 
Thinohyus, sp., 200. 


-Thrush, Bare-cheeked, 22. 


Cacao, 22. 

Water, 24. 

White-throated, 22. 

Yellow-footed, 22. 
Thryothorus rutilus, 17, 23. 

rutilus hyperythrus, 23. 
Tiaris jacarini, 33. 
Tickbird, 64. 

Marsh, 64. 

Tigrisoma brasiliensis, 82. 
Tillon, 38. 

a large bec, 39. 

Petit, 38. 

Petit, a huppe blanche, 38. 
Tinamus sovi, 85. 
Tinnunculus sparverius, 72. 
Tirista admirandus, 88. 
Titanotherium, 200. 

Beds, 199. 

Tityra cayana, 46. 

nigra, 47. 

Topaza mellivora, 56. 
Totanus flavipes, 77. 

melanoleucus, 77. 

semipalmatus, 76. 

solitarius, 77. 

Toucan, 65. 
Touterelle a croisant, 74. 

a paupieres bleues, 74. 

a paupiéres rouges, 73. 
Tree-duck, 82. 

Fulvous, 82. 

Trichas bivittatus, 24. 

velatus, 24. 
Tridactylus, 263, 273. 

terminalis, 263, 273. 
Trimerotropis, 299, 312. 

maritima, 299, 312. 
Tringa canutus, 78. 

fuscicollis, 78. 

maculata, 78. 

melanotus, 78. 

minutilla, 77. 

rufescens, 76. 
Tringoides bartramius, 76. 

hypoleuca, 76. 

macularius, 76. 
Trinidad, birds of the Island of, 

1-86. 
Trinité, 64. 
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Trinité quatre ailes, 64. 
Triprocris lustrans, 367. 
Trochilium californicum, 365. 

fraxini, 88. 

gallivora, 94. 

hospes, 94. 

minimum, 366. 

pacificum, 365. 

tibiale, 366. 3 

Troglodytes rufulus, 13, 16, 23. 
rutilus, 23. 
tobagensis, 13, 23. 

Trogon collaris, 62. 
meridionalis, 17, 63. 
sulphureus, 63. 
viridis, 62. 

Trogon, Little Yellow-bellied, 63. 

Truxalis, 290, 311. 
brevicornis, 291, 311. 

Tryngites subruficollis, 76. 

Turnstone, 75. 

Tyrannus magnirostris, 44. 
melancholicus, 44. 
melancholicus satrapa} 44. 
tuberculifer, 43. 
verticalis, 44. 
vociferans, 44. 


UROCHROMA cingulata, 67. 
hueti, 67. 
melanoptera, 67. 
Urocyon cinereo-argenteus, 345. 
virginianus, 197, 345. 
Ursus americanus, 104, 344. 
Urubitinga anthracina, 70. 
urubitinga, 70. 


VERDIGREE, 26. 
Vert-vert a téte caco, 29. 
a téte noir, 26. 
de gris, 26. 
Verte-perle, 57. 
Vespamima, gen. nov., 88. 
sequoize, 87. 
Vesperimus leucopus texanus, 180, 
mearnsii, 179. 
Vespertilio gryphus, 100, 342. 
subulatus, 100. 
Vesperugo carolinensis, 342. 
Veuve, 37. 
a téte blanche, 37. 
Vingeon, 82, 83. 
Vireo altiloquus, 27. 
calidris, 27. 
chivi agilis, 17, 27. 
olivaceus, 27. 
Volatinia jacarini, 33. 
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Volatinia jacarini splendens, 33. 
Vulpes fulvus, 105. 


WARBLER, Prothonotary, 24. 

Washerwoman, 45. 

Water-fowl, Great, 79. 

Red, 79. 

Weasel, Bridled, 197. 
Common, 105, 345. 
Florida, 345. 

Whiskerando, 56. 

White-breast, 57. 

White River Beds, Lower Miocene, 
fossil mammals of, 199-228. 

Whitfield, R. P., on new forms of 
Marine Algze from the Trenton 
Limestone, with observations 
on Buthograptus laxus Hali, 
351-358. 

Widgeon, American, 83. 

Widow, 37. 

White-headed, 37. 

Willet, 76. 

Wolf, Gray, 105, 345. 

Woodchuck, 104. 

Woodcreepers, 47. 

Woodpecker, Big Red-headed, 61. 
Black-throated, 61. 
Blue-headed, 60. 

Little Red-headed, 50. 
Yellow-headed, 61. 

Worthless, 29. 

Wortman, J. L., osteology of 
Patriofelis, a Middle Eocene 
Creodont, 129-164; on the 
affinities of Leptarctus primus 
of Leidy, 229-332. See also 
Osborn, Henry Fairfield. 

Woscal, 56. 

Wren, Bush, 23. 

Trinidad House, 17. 


XABEA, 272, 274. 
bipunctatus, 272, 274. 

Xanthosomus icterocephalus, 36. 

Xenops rutilus, 48. 

Xiphidium, 283, 289. 
brevipennis, 283, 290. 
fasciatum, 283, 290. 
nigripleurum, 284. 
nemorale, 284, 290. 


YELLOW-LEGS, 77. 
Greater, 77. 


Zarus hudsonius, 361. 
insignis, IOT. 
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